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Any way you figure, this pipe will 


cut installation costs. It is cast iron 
pipe, which means that it has longer 
life and a lower maintenance cost than 
pipe of any other material practic- 
able for underground mains. It is de 
Lavaud centrifugally cast pipe, which 
means that it has five additional econ- 
omy features: (1) It is available in 18- 
foot lengths (if desired) in all sizes up 


to 24-inch, requiring fewer joints and 
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shortening installation time. (2) It is 
easier to cut and tap. (3) It has greater 
carrying capacity for the same out- 
side diameter. (4) It costs less per foot. 
(5) It is lighter and easier to handle. 
In ten years more than eighty million 
feet of de Lavaud centrifugally cast 
pipe have been laid in the United 
States alone. Made to the latest Fed- 
eral specifications (WW-P-421). Send 


for our revised Handbook. 


UNITED STATES PIPE AND FOUNDRY COMPANY, BURLINGTON, N. J. 


Sales Offices: NEW YORK, BUFFALO, MINNEAPOLIS, CHICAGO, PHILADELPHIA, PITTSBURGH, 
DALLAS, BIRMINGHAM, KANSAS CITY, CLEVELAND, SEATTLE, LOS ANGELES, SAN FRANCISCO 
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AN ANSWER TO THE QUESTION: 
“WHAT IS THE MEANING OF pH?” 





pH. And Its Practical Application 


By Frank L. LaMotte 
William R. Kenny 
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The charts alone are well worth 
the price of this book. 


ODAY the term “pH” is part of the routine 

vocabulary of almost every technical man, and 
the usefulness of the subject has benefited so many 
processes that it is now an accepted operating fac- 
tor. So rapid has been its adoption throughout the 
technical world, that a great many routine workers 
now using some means of pH control do not have a 
clear understanding of the term “pH” itself, nor of 
the simple underlying principles involved in its 
measurement. 


It is the purpose of this. book to supply the need 
for such fundamental information in simple lan- 
guage, avoiding technical terms as much as possible. 


Scientific men whose early training has not in- 
cluded this phase of chemistry and operating men 
will find “pH And Its Practical Application” to be 
a practical book for any reader who is not particu- 
larly interested in the theoretical aspects of hydro- 
gen in concentration. 


The broad scope of the book is indicated by the 
Table of Contents. 
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PRECISION Means.. 


FILCLOR 


The new Filclor improved Chlorinator, shown 
above, solves perfectly the problem of exact 
control. The result of long experience and 
designed for water purification use by munici- 
palities, swimming pools, sewage work and 
industrial plants — it eliminates error 
sures accurate measurement at all times and 
reduces operting costs. Its nine exclusive con- 
struction features, including the built-in Filclor- 
ator, will prove of exceptional interest to you. 
Ask about them—and also about our new serv- 
ice, covering any make of Chlorinator. 
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THE FILCLOR COMPANY 
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Let us send you detailed information regard- 
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large or small or only for experimental pur- 
poses, you will find it a most efficient appa- 
ratus for your requirements. 
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915 East Cary Street 
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. and it’s a sweet song to the water superintendent who 
uses NUCHAR ACTIVATED CARBON. He knows that the 
removal of tastes and odors will be complete and that his 
mind will be at ease. Whatever else may cause him trouble 
he realizes that delivering a safe and palatable water which 
his consumers are proud of will more than offset other diffi- 
culties encountered. 


Tune up your plant this year by the use of NUCHAR, it 
will not only remove tastes and odors but assist in coagu- 
lation control, many times lowering coagulant dosage, 
stabilizing sludge and conditioning the water over all more 
effectively for filtration. 


Write the Water Purification Division of: INDUSTRIAL 
CHEMICAL SALES CO., INC., and let them explain to you 
the benefits that more than 500 water treatment plants are 
now deriving from the use of NUCHAR. 





Stocks are on hand at the following points: 


Brooklyn, N. Y. New Orleans, La. | 
Chicago, III. Memphis, Tenn. 
Corpus Christi, Texas Oklahoma City, Okla. 
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Denver, Colo. Toronto, Ont., Canada 
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Jackson, Miss. Akron, Ohio 
Kansas City, Mo. Indianapolis, Ind. 
Kenosha, Wis. Winston Salem, N. C. 
Los Angeles, Calif. Columbus, Ohio 


San Francisco, Calif. 


assuring you of sure enough prompt service. 
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; dependable quality of this product is the 








result of more than eighty-two years’ experience in 


CHEMICALS for making chemicals for industry. 
Municipal Purposes 
e Furthermore, due to the convenient locations of 
BLACK ALUM —— 
FERRIC CHLORIDE our plants, we are able to make deliveries of 


CHLORIDE OF LIME 

ALUM - PERCHLORON 

SODIUM ALUMINATE 
CAUSTIC SODA 


Chlorine in the fastest possible time. 


You can also get highly specialized technical 
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A 4,000,000 GALLON ELEVATED 


STORAGE PROJECT 


Solves Sheboygan’s Distribution and Plant Operation 


Problems 


By ARTHUR H. MILLER 
Superintendent Department of Water Supply, 
Sheboygan, Wis. 


HE advantages of ele- 

vated storage have 

probably been studied 
in connection with practically 
every water supply system. 
In recent years many addi- 
tions in the nature of elevat- 
ed tanks have been made in 
the larger cities, notably De- 
troit, Des Moines, Milwau- 
kee, Minneapolis, Columbus 
and Indianapolis. In large 
systems the objective sought 
is generally twofold; namely, 
the elimination of peaks in 
the load curve, and the im- 
provement of pressure condi- 
tions in areas served by such storage. In small systems 
intermittent pump plant operation is practiced and in 
such a system adequate elevated storage is obviously nec- 
essary. In cities of the size of Sheboygan, continuous 
pump plant operation prevails. When elevated storage 
is available in such a system, it serves mainly to smooth 
out the load curve and also to provide water during pe- 
riods of unavoidable shut-down. 

Preliminary studies of our problem at Sheboygan re- 
vealed that it might be possible through the constructicn 
of an elevated reservoir to secure the advantages out- 
lined above for our system, which supplies a community 
of about 40,000 population. Even though this article 


Arthur H. Miller 





deals necessarily with the Sheboygan problem, it is hoped 
that enough of general interest can be brought out to 
merit reading by engineers interested in water supply. 


The Sheboygan Water Works Briefly Described 

A water supply system for Sheboygan was constructed 
about 1888 by the American Water Works & Guarantee 
Co. A small pumping station was built on the shore of 
Lake Michigan and an 18-in. intake 1,200 feet in length 
drew the supply from the lake. Agitation for municipal 
ownership resulted in a valuation of the utility being 
made by the Wisconsin Public Service Commission, the 
property being purchased in 1909 by the city for $475,- 
000. 

Management of the system under municipal ownership 
has been vested in a water commission of three citizens 
appointed by the common council. The commission 
turns actual operation over to the superintendent and his 
staff. Since coming under city ownership, the facilities 
have been expanded to meet the growth of the city, 
which has had a population increase to 40,000 in 1930, it 
having been but 25,000 in 1909. 

Plate 1 shows an outline map of the city, the main 
feeder lines in the water distribution system, and the 
pumping station and filter plant located in the north- 
eastern section of the city. The recently completed ele- 
vated reservoir on Taylor Hill is also shown. 

The filter plant was put into service March Ist, 1931. 
Briefly described, it is of the rapid sand type, having a 
capacity of 12 m.g.d. from 6 beds of 2 million each. A 
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serves as the filtered water 





clear water well of 1.75 m.g. 
reservoir. 

Raw water enters the low lift pump suction well 
through a 30-in. C. I. intake line about 5,000 ft. long. 
\n- old intake 20 in. diameter and 1,800 ft. long is also 
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Plate 1\—Distribution System of Sheboygan, Wis., Showing Prin- 

ctpal Feeder Mains and Location of New 4 M.G. Elevated Reser- 

voir on Taylor Hill. (Filter Plant Is Adjacent to Pumping 
Station ) 


available for periods 6t heavy draught. The combined 
capacity of these intakes at normal lake levels is 20,- 
000,000. 

High lift pumping equipment consists of one 12 m.g.d., 
IX. P. Allis duples; one 8 m.g.d. Nordberg duplex and 

4+ m.g.d. Holly pump of old design. These pumps de- 
liver water to the distribution system under a normal 
pressure of 85 lbs. per sq. in., (a head of 196 ft.) and 
have a combined capacity of 24 m.g.d. 

When the filter plant construction was being consid- 
ered in 1929, the question of its capacity was given care- 
ful study. It was decided at that time that the addition 
of elevated storage was imperative and with it a capacity 

12 m.g.d. would be ample for some years to come. 


Load Survey for System 

During the decade beginning in 1920, the city of She- 
hoygan like many other Wisconsin cities enjoyed a 
growth somewhat more rapid than the normal average. 
Considerable industrial development took place, and this 
growth placed an ever increasing load on the water 
supply system. No additions to the pumping plant had 
been made since 1920, with the result that each year 
found the margin of capacity less, until, in 1929 the 
actual limit of capacity was reached on several occasions. 

In 1920 only a small percentage of services were 
metered, while in 1929 about 60 per cent were metered. 


This increase in the percentage of metered services acted 
to bring down the consumption per consumer, as shown 
1 Table I. 

It is quite evident from a study of this table that with- 
out the increasing percentage of metered consumers, an 
enlargement of the plant would have been imperative 
before 1930. 








Water Works and Sewerage—September, 1933 





TABLE 3 Gals. per 
Total Average Maximum Day per 
No. No. Percent Daily Daily Con- 
Year Consumers Meters Metered Pumpage Pumpage sumer 
| 6,744 1,388 20.5 4.7 med 73 700 
4 6,949 L375 22.6 4.9 9.24 707 
ode. kcss te 1,818 25 5.24 8.28 725 
1923..... 8,222 2,498 30 5.7 9.6 692 
1924..... 8,519 2,719 32 55 8.9 645 
| 9,090 3,620 40 5.6 8.27 615 
i? 9,528 4,373 46 5.8 9.7 610 
|, < ——e 10,034 5,091 48.5 57 8.4 568 
1928..... 10,361 5,654 54.5 5.6 7.9 542 
1929... 10,660 6,033 57 6.12 11.9 572 
1930..... 10,849 6,454 60 6.07 10.04 559 
T9S1....... 10,851 7,105 66 5.58 10.9 515 
? — 10,790 7772 72 5.16, 10.0 478 





In a direct pumping system such as that at Sheboy gan, 
the required plant capacity is of course determined by the 
maximum or peak requirements of the area served. In 

order to show the extreme variation in the daily load, 
the load curve for a hot day in August, 1931, is shown 

see Plate 2. The location and extent of these “peaks” 
are largely determined by regulations which govern the 
sprinkling of lawns in Sheboygan. The following facts 
appear from a study of this load curve: 

(a). Maximum “peak” rate is almost twice the aver- 
age rate for the day. 

(lb). Maximum rate for the day is 5.7 times minimum 
rate. 

(c). Maximum daily total is twice the average daily 
total for the year. 

Adequacy of System to Handle the Load 

Since the full plant capacity was utilized in meeting 
the more or less normal water demands of the city at 
times, it is evident that little or no reserve for fire fight- 
ing purposes was available. 

During the period from 1923- 1932 several well known 
water supply engineers have been called in, and all of 
them have agreed that the addition of elevated storage 
would best solve our problem. A study of Plate 2 indi- 
cates the theoretical quantity of water required in ele- 
vated storage to permit the operation of pumps at a uni- 
form rate of 10,970,000 g.p.d. to be 1,045,000 gals., a 
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Plate 2—Kates of Pumpage (Consum ption) Typical for Sheboy- 
yan, Wis., on a Hot Day in Summer. Taken from Water Read- 
ings at the Pumping Station 


rather insignificant quantity when considering the im- 
provement in plant operating conditions made possible. 
It will be seen that on this day the “maximum peak” 
was such as to tax the pumping plant to’ full capacity. 
Only the fact that the clear well storage was completely 
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filled in the early part of the day made it possible to de- 
liver the quantity of water called for. 
Solutions Considered 

The deficiency in the then existing water supply facil- 
ities could obviously be corrected in more than one way. 
It has been shown in Table I that the gradual installation 
of meters had a marked effect in preventing wasteful 
use of water, and thus postponed the necessity for action 
for several years. Now, however, something had to be 
done to relieve the plants of peak loads. 

The two general plans finally considered were: (1) 
Addition to the pumping plant in all its departments to 
expand output capacity about 50 per cent. (2) Addi- 
tion of elevated storage of sufficient capacity to allow 
plant operation at a uniform rate in spite of the extreme 
variations in demands known to exist. 


FIE { 


F16. 3 
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section of only slightly less elevation was next in the 
matter of poor pressure conditions. The minimum static 
head for acceptable water service in the entire city has 
been fixed at 200 ft., equivalent to about 87 lbs. per sq. 
in. after years of operation. An estimate of a 1,500,000- 
gal. steel tank on steel tower at the location of “proposed 
reservoir” shown on Plate 1 in the southwestern section 
of the city was worked out. The cost of this structure 
with the required connecting trunk water line was found 
to be $155,000. While such a reservoir would be of ma- 
terial help in solving our problem, it is now quite well 
established that in order to “float on the line” a reservoir 
or elevated storage equal to 30 per cent of the maximum 
daily pumpage must be provided. When storage is pro- 
vided in a lesser percentage the flow from the tank must 
be controlled. 


FIG. 4 
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lig. 3—Sketches of Various 


In order to expand the output capacity of the plant by 
20 per cent, the following additions were shown to be 
necessary: (1) 36 in. cast iron intake line 5,000 ft. long 
at a cost of $160,000, including laying, interconnection, 
intake crib and suction well additions. (2) Three filter 
beds with necessary sedimentation and storage basins 
and piping and equipment at a cost of $140,000. (3) 
High lift pumping additions and alterations $90,000. 
The total expenditure for this plan was $390,000. In- 
crease in fixed charges—interest, depreciation and taxes 
were estimated at $35,000 yearly. Production or output 
costs of water would be increased slightly. 

levated storage has been added to water supply sys- 
tems largely in accordance with certain topographical 
characteristics existing in the area served. When the 
topography is comparatively flat, steel tanks of a capacity 
not to exceed 2,000,000 gal. have been elevated upon 
steel towers to give the desired head. Recent examples 
of this type can be found in the cities of Milwaukee and 
Detroit. When the topography is irregular, a location 
giving the required head above the area served is chosen 
and a reservoir built on the surface or underground at 
this location. In Sheboygan either of these solutions 
were possible and both were therefore quite fully inves- 
tigated. Referring again to Plate 1 we wish to point out 
that the southwest section having the maximum eleva- 
tion within the city boundaries, namely 83 ft. above 
datum or mean lake level, had also the poorest water 
pressure conditions in the area served. The northwest 
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Reservoir Designs Investigated 


Assuming that the present pumping station is capable 
of a maximum daily output of 15,000,000 gal., it appears 
that about 4,000,000 gal. would be the required elevated 
storage capacity eventually needed. By locating another 
elevated tank of equal size in the northwestern section of 
the city, it would have been possible to achieve the de- 
sired results in a modest way. The total cost of these 
two elevated storage structures would be roughly $300,- 
000. Structures of this type are generally recognized as 
being somewhat unsightly and subject to maintenance 
costs in the nature of painting. 

Just west of the city plat was a higher section of ter- 
rain (Taylor Hill on Plate 1), which is approximately 
10,000 ft. from the center of distribution. The maxi- 
mum elevation on Taylor Hill is 155 ft. and it was at 
once apparent that this site possessed the essentials of a 
suitable reservoir location. 

In the early part of 1932 preliminary plans and esti- 
mates revealed the practicability of building a 4,000,000- 
gal. reservoir structure of pleasing appearance, and the 
required 30-in. cast iron connecting main to the center 
of the distribution system, for approximately $225,000. 
It was then decided that this was the correct solution of 
our problem. A complete design of the project was pre- 
pared and work was pushed forward rapidly. 


Taylor Hill Reservoir, Design and Construction 


Having decided on the location of the reservoir struc- 
ture, the task was made more definite. In order to pro- 
vide the desired static head of 200 ft., it was necessary 
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Plate 4—Tabulation of Bids on Substructure and Steel Tank for 


to add an elevation of 45 ft. to the existing natural 
ground elevation of 155 ft. Actually the ground eleva- 
tion was taken as being 153 ft. to facilitate grading 
around the structure. Having determined to build a 
reservoir of 4,000,000 gals. available capacity, the 20-foot 
range of head was selected to be between 200 and 180 ft. 

The simple drawings on Plate 3 show the various types 
of construction were investigated from the viewpoints of 
adaptability and cost. We will discuss each design 
briefly, pointing out the desirable and undesirable fea- 
tures as they appeared to us. 


Concrete (Fig. 1, Plate 3) 

A reinforced concrete reservoir built on the ground 
was one of the first considered. It could be made archi- 
tecturally pleasing if not beautiful but would prove diffi- 
cult to make and keep water tight under the head of 43 
ft., and was high in cost. In order to have 4,000,000 gal. 
available between elevation 200 and 180 ft., the total 
contents would be approximately 8,000,000 gal. This 
design was not seriously considered. 


Steel Standpipe (Fig. 4) 

Next considered was a cylindrical steel shell (conical 
roof) built on the ground and supported on a circular 
slab of concrete. While this appears to be a simple. 
cheap way of providing the storage of 4,000,000 gal. be- 
tween the specified head limits, such does not prove to 
be true. The inside diameter required was 185 ft. Such 
a shell under the head of 47 ft. would involve plate 
thicknesses entirely impractical, and therefore bring up 
the total weight of steel to enormous figures. The cost was 
extremely high. The structure would be unsightly, sub- 
ject to large upkeep costs from painting, and in general 
open to most of the objections of the concrete tank, This 
design received preliminary consideration only. 


“Hewett Type” Concrete (Fig. 3) 

Another type of reservoir considered was that of 
hooped concrete construction, sometimes referred to as 
the “Hewett type.” Essentially this consists of a cylin- 
drical concrete shell with domed roof and flat bottom in 
which the tension stresses are entirely carried by steel 
After the concrete wall has been built, these 


hoops. 





4 M.G. Elevated Storage Reservoir at Sheboygan, Wis. 


hoops equipped with turnbuckles are drawn up until they 
carry a predetermined initial stress high enough to offset 
the tensional stresses that result from the water pressures 
and the thrust of the roof. A considerable number of 
these structures have been built during recent years, both 
for oil and water storage. The city of Minneapolis has 
recently completed a* reservoir of this type with a ca- 
pacity of 1,750,000 gals. In adopting this design it 
would have been necessary to raise the ground elevation 
at the site to 180 ft. This we proposed to do by mound- 
ing an earth fill to the required height. Preliminary es- 
timates were worked up and the cost of this structure 
was fixed at $165,000. The high cost, together with the 
fact that in large diameters the design was somewhat ex- 
perimental, eliminated this type from further considera- 
tion. It is our opinion that where ground elevation is 
such as to require no artificial mound, and where diam- 
eter and height are moderate, this type of structure de- 
serves serious consideration. 


Elevated Steel Tank (Fig. 2) 


The steel tank on a tower is the most common type 
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Construction of the Tank 
Bottom Welded; Sides Riveted 


Plate 5—View Showing 
Masonry Structures. 
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of elevated water reservoir structure. This would have 
consisted of a steel shell 185 ft. in diameter and 20 ft. 
deep, supported on structural steel columns and concrete 
footings. In its actual construction the bottom supported 
on steel beams would of course not be flat, but would 
be curved downward between the beams, giving a some- 
what fluted appearance to the bottom. The roof in this 
design is conical, of steel and supported on trusses and 
columns or rafters, purlins and columns. The design 
was not satisfactory from the standpoint of appearance 
and high upkeep costs. Several of the larger tank build- 
ers were so positive that this was the most economical 
design that they asked to be allowed to bid on this type 
as an alternate to the accepted design. These bidders 
agreed to prepare proposal drawing showing such archi- 
tectural treatment as would overcome the objections as 
to appearance. When the bids were totaled, it was found 
that the cost of this type was considerably higher than 
that of the accepted design, even after deducting all ex- 
tras for architectural screening. See Plate 4. 


Selected Design: Steel Tank on Concrete 
Columns (Fig. 5) 


We come now to the design selected. It is believed 
that this structure as built has several features that war- 
rant some detailed description. In its elements this 
structure consists of the following: 






(a) A circular flat concrete slab 196 ft. in diameter, 
supported on reinforced concrete piers and columns. 

(b) <A shallow cylindrical steel tank 185 ft. in diam- 
eter with a 20 ft. effective depth, and a conical steel roof 
with long projecting eaves. 

(c) A brick envelope wall erected on the outer peri- 
meter of the slab and closing up under the steel roof. 
This wall is approximately 3 ft. from the steel tank, so 
as to provide a circular passage way around the tank. 
A steel stairway from the ground level leads to the floor 
level and provides access to this passage way. Plate 5 
shows the tank and walls under construction and Plate 
7 the completed structure. The exterior design featur- 
ing the massive pier faces and rather bold pilasters of 
the brick wall, are supplemented by narrow high window 
openings. Cap stones on the pilasters, together with a 
brick capping course at the top further enhances the 
appearance. 

Plate 6 shows the reinforced concrete footings and 
sub-structure. Excellent bearing quality of the subsoil 
made piling unnecessary. Bearing values of the ground 
were taken at 6,000 lbs. per sq. ft. and observations taken 
during construction show practically no settlement. 
Further observations will be made as the water load is 
added. 

The steel tank itself is of simple design. The bottom 
and roof are of welded construction but the side plates 
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Plate 6—Reinforced Concrete Substructure 








and Footings 


























































































316 







are riveted. Plate thickness is as follows: Bottom 5/16 
in., lst course 7 in., 2nd course 21/32 in., 3rd course 
7/16 in., 4th course 5/16 in., roof 3/16 in. Bottom 
plates are lap welded with the exception of the marginal 
plates which are butt welded. Roof plates are all lap 
welded. The welding is done by the Fleet-weld method. 
The joint between Ist course plates and the bottom plate 
is welded on inside and outside. The roof is supported 
by structural steel columns, plus the usual purlins and 
rafters. The steel bottom is laid on a 2-in. thick cushion 
of beach sand. There is a bottom slope of 6 inches from 
the outside to the center to allow drainage into the 30-in. 
diameter riser pipe when emptying the reservoir. A con- 
crete curb 2 in. away from the outside of reservoir bot- 
tom and 4 inches high provides space for a mastic seal. 
Condensation on the outside surface is carried away 
over this seal to weep holes through the concrete slab. 

Directly under the center of the structure is provided 
a pit to house the riser pipe and overflow pipe fittings, 
together with drain valve and sewer outlet. In this pit 
is also installed an 18-in. automatic altitude valve, sup- 
plied by the Automatic Cone Valve Company, of Mat- 
toon, Ill., which acts to close the inlet pipe when the 
water has reached the 200 ft. elevation level in the reser- 
voir and to again open automatically when a loss of 10 
ft. head is registered on the city side of the valve. This 
valve is guaranteed to close within 3 in. of the elevation 
for which it is set. 

An Esterline-Angus level recording device will trans- 
mit the variations occurring in the water level in the 
reservoir to a recording chart in the pumping station 
about three miles distant. Essentially this device is made 
up of three parts: a transmitter located in the pit house, 
«a telephone wire circuit to the pump house and a record- 
ing set also at the pump house. From the “strip” type 
chart on the recorder can be noted (1) The elevation of 
the water in the reservoir; (2) The rate at which the 
water is entering or leaving the reservoir; (3) The in- 
stant of closure or opening of the automatic valve under 
the reservoir. This chart enables the engineer at the 
pumping station to regulate his operations so as to utilize 
the reservoir to the best advantage in balancing the load 
on the system. 

\ tabulated list of the bids taken for the complete 
reservoir are included (Plate 4+), and may be of some 
interest to readers. The general contract was taken by 
the Immel Construction Co. of Fond du Lac, Wis. The 
tank work was awarded to the Chicago Bridge & Iron 
Co. of Chicago, IIl., and the main laying contract to the 
Utility Construction Co. of Sheboygan, Wis. Work was 
started in October, 1932, and completed in July, 1933. 

With the addition of this much needed storage facility 
the pumping schedule will be radically altered so as to 
secure the greatest possible benefits. 

The pumpage at present varies from a low of 3 m.g.d. 
in the winter to a maximum of 10 m.g.d. during hot dry 
weather. During six months or more of the year the 
pumpage is 6 m.g.d. or less. It is now proposed to shut 
down the pumping and filter plant during this low pump- 
age period for at least 8 hrs. each day, and possibly 12 
hrs. during a part of this period. By choosing the proper 
high lift pump, it should be possible to operate at maxi- 
mum efficiency during all times. 

The maximum operating pressure at the high lift 
pumps should be less than 100 Ibs. per sq. in. The 
normal pumping pressure will be about 90 Ibs. per sq. 
in. Satisfactory water pressures throughout the city will 
be realized under all conditions. Since the reservoir loca- 
tion places the entire city plat between the pumping sta- 
tion and the reservoir, this should result in an improve- 
ment in pressure conditions throughout the area during 
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periods of maximum flow, as the supply at such times 
will be from both sources and result in lower velocities 
in the system. The location of the reservoir is ideal 
from the standpoint of future city growth. 

It is hardly necessary to point out that in addition to 
the increased economies in high lift pumping there are 
many others possible. An estimate of all the possible 
savings totals $4.00 per million gallons pumped. For 
1932 the total pumpage was 1,800,000,000 gals. On this 
basis the yearly savings are $7,200.00 in operating costs, 
This sum is almost sufficient to care for interest charges 
on the cost of the entire reservoir project. 

The overall capacity of the pumping and filter plant 











Plate 7—The Completed Structure (Roof of Conical Steel 
Construction Does Not Show in This View) 


with the reservoir in service should be 12,000,000 gals. of 
water per day for continuous operation and 15,000,000 
gals. for a few days+in succession during periods of ex- 
cessive use. Assuming the present liberal per capita 
consumption of 250 gals. on maximum or peak days, the 
system should be able to supply a population of 60,000 
people, which at the present rate of growth this will be 
the population of Sheboygan in 1955. 

The reliability of the service will be greatly improved. 
\Vith the reservoir filled the pumping plant could be shut 
down and at a 12 m.g.d. fire rate water would be avail- 
able for fire fighting for at least 6 hours. It is expected 
that this improvement will ultimately result in an im- 
proved rating by the Insurance Underwriters and a cor- 
responding saving to policy holders in this city. With 
the reservoir “floating” on the distribution system, forced 
shut down of the water plant will no longer have serious 
consequences. It is quite likely that shut downs will be 
entirely unnoticed by the patrons. The possibility of 
damage to mains and pumps from excessive water pres- 
sure will be eliminated. 

We believe that we have shown conclusively that in 
adding elevated storage to the water supply system of 
Sheboygan, Wis., a pressing problem has been solved 
most economically, and that the resulting improvements 
in service will reward us generously. 

After basic designs and calculations had been com- 
pleted by the author, The Jerry Donohue Engineering 
Co. of Sheboygan, Wis., were engaged as consultants. 
Working plans and specifications for the reservoir were 
prepared by them with the assistance of Edgar Stuben- 
rauch, Architect. Prof. W. S. Kinne, University of 
\Visconsin, checked the reinforced concrete design and 
calculations. Grateful acknowledgment to all the above 
is hereby made. Working drawings and specifications 
for the 30 in. pipe line were prepared in the office of the 
water department. Bids were taken and tabulated by 
the Jerry Donohue Engineering Co., who also acted as 
arbitrator between the contractor and the board of water 
commissioners. 
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GRIT AND SCREENINGS INCINERATION 





PLANT AT MILWAUKEE, WIS. 


By DARWIN W. TOWNSEND, C. E. 


Principal Assistant Engineer, Sewerage Commission 
of Milwaukec, His. 





ticle will deal, for the 
greater part, with the de- 
sign and character of the 
plant constructed for the pur- 
pose of incinerating screen- 
ings and grit, and its various 
appurtenances, only such ref- 
erences will be made to mat- 
ters of operation as may be 
necessary in instances to show 
reasons for certain design 
features and arrangement. 
The plant was completed late 
in the summer of 1932. Fol- 
lowing a period of trial and adjustment, it was placed 
into routine service about the middle of November, since 
which time it has been operating continuously. 
It may be of interest to present at this point some- 
thing relative to events preceding the final decision to 
dispose of sewage grit and screenings by incineration. 


] ‘ie, wit as this ar- 








D. W. Townsend 


Reasons for Adopting Incineration 

As far back as 1926, the year following that in which 
the Milwaukee sewage treatment plant was placed in 
operation, a recommendation was made to design and 
construct a plant for the incineration of screenings only, 
the matter of including grit not having been considered 
at that time. Owing to an unavoidable combination of 
various circumstances, however, action at that time was 
deferred, and the former practice of depositing grit and 
screenings in piles upon the plant tract was continued. 

The 1926 recommendation 





to determine, if possible, whether or not this method 
might be feasible from the standpoint of practical opera- 
tion. <A description of the screenings digestion plant 
which was subsequently designed and constructed, to- 
gether with an outline of the analytical results obtained 
in the original small scale test units, is given in a paper 
presented by Dr. Willem Rudolfs and the writer before 
the American Society of Municipal Improvements at the 
Detroit convention in October, 1928, Dr. Rudolfs at that 
time having been retained by the Sewerage Commission 
as special consultant upon this particular problem. 

After a period approximating one and one-half years, 
during which time a wide range of temperature and pH 
control were investigated and also during which time 
many changes in mechanical equipment and various 
other appurtenances were made, the experiment was 
abandoned, it having been concluded as far as the work 
had progressed that its application upon a large scale 
appeared to be impracticable. 

l‘or several years past the coarse sewage screenings, 
which are collected on bar screens, and which are rela- 
tively small in quantity, have been burned in one of 
the sludge drying furnaces, the partial dehydration prior 
to burning having been accomplished for the first two 
or three years by use of a Coffin vertical basket type 
hydraulic press and later, as well as at present, by use 
of a Tolhurst horizontal centrifugal machine ef the 
laundry type. 

The practical advantages which appeared to be present 
in the process of dehydrating coarse screenings in a 
centrifugal machine were sufficiently interesting to war- 
rant trials upon its further application to the dewatering 
of the finer screenings 
which are relatively large in 





contemplated the partial de- 
hydration of the screenings 
in Worthington filter presses 
of the Berrigan type, fol- 
lowed by destruction in 
some form of incinerator 
best suited for the purpose 
as visualized. Later, steps 
were taken toward attempt- 
ing the burning of dehy- 
drated screenings in sludge 
drying furnaces, two Berri- 
gan filter presses having 
been used for dehydration 
preceding the burning proc- 
ess. Mechanical and oper- 
ating difficulties warranted 
the abandonment of this 
scheme which was practiced 
a short time only. 

During 1927 thought was 
given to the matter of dis- 


Commission, appeared 


The problem of disposing of fine screenings at 
sewage treatment plants has been a troublesome 
one for many years—in fact has been the cause of 
nuisance in numerous instances. 

In determining on a procedure of disposing of 
fine screenings at the modern treatment plants con- 
structed by the Westchester County Sewer Com- 
mission incineration was resorted to and has proven 
successful. An article on this topic by W. W. 
Young, Consulting Engineer to the Westchester 
in WATER WORKS 
AND SEWERAGE for June, 1932. 

Milwaukee has gone further and incinerates grit 
mixed with screenings, as described in this article. 
And Los Angeles has recently let contracts for, 
what will be, the largest screenings incineration 
plant in the world. It therefore appears that in- 
cineration is the most practical as well as the most 
sanitary and nuisanceless means that has yet been 
devised for disposal of such obnoxious materials. 


quantity and which are col- 
lected upon revolving drum 
screens having 3/32-inch 
slotted openings. The trials 
conducted in this connection 
indicated the practicability 
of adapting this type of 
unit to the dewatering of all 
of the screenings and also 
the grit. 

A trial involving mixing 
of grit with screenings re- 
sulted in lessening the cen- 
trifuging time required 
when dewatering screenings 
alone, and from this stand- 
point appeared to be advan- 
tageous. It may be stated 
here that the grit produced 
at the Milwaukee treatment 
works is of a highly putres- 


posal of screenings by di- The present article by Mr. Townsend will be cible nature, unfit to be 
gestion, a series of small followed by another of equal or even greater in- deposited upon land without 
scale laboratory tests having terest—one that will disclose operating and cost some form of treatment. 
indicated the desirability of data, which is now becoming available at Mil- Rather elaborate experi- 


conducting further tests waukee.—Editor. 
upon a more elaborate scale 





ments upon grit washing, 
the only treatment method 
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given consideration, were conducted during 1928. The 


results, from an economic and practical operation stand- 
point, were not sufficiently encouraging to warrant the 
adoption of this process. 

It, therefore, appeared advisable, all angles to the 
problem as a whole considered, to combine screenings 
and grit, centrifuge them in horizontal centrifugal ma- 
chines, and finally resort to their complete and permanent 
destruction through the use of incinerators. The result- 
ing inert ash from the procedure (about 25 per cent, by 
weight, of the dry material preceding incineration) being 
an inodorous product we felt could be deposited upon 
land without nuisance from unsightliness and odors 
resulting. 

The sewage treated at the Milwaukee plant is for the 
greater part collected a system of combined sewers. 
Coarse fine screenings and grit, from an 
analysis of available data, were shown to tng collected at 
rates of 150 pounds, 975 pounds, and pounds, re- 
spectively, per million gallons of sewage, at. respective 
moistures being 88, 9 a and 55 per cent. After centri- 
fuging, the above unit weights when considered 
separately, are 54 pounds, 363 pounds, and 243 pounds, 
the respective corresponding moistures being 61, 78, and 
40 per cent. 

Reference to Table I will show the relative quantities 
of materials to be dehydrated and incinerated, the extent 
of plant initially provided being adequate to handle the 
collected materials from an average sewage flow of 110 
m.g.d., this being the predicted 1935 flow which may be 
treated in the treatment plant following the completion 
of proposed extensions. The sewage flow through the 
present plant is at the average rate of 85 m.g.d. only. 


screenings, 





Selection of Proper Type of Incinerator 


The problem of selecting a type of incinerator suitable 
for burning material of this particular character gave 
considerable concern, and several incinerator installations 
were inspected, with the ultimate result that the type 
of unit as manufactured by the Morse Boulger Company, 
of New York, was selected for use. Large-scale tests 
conducted in a nearby incinerator of the garbage type 
demonstrated rather conclusively the futility of expecting 
that any unit the iron-grate type would give satis- 
factory performance. The high silica content of the 
mixture of screenings and grit, due largely to the pres- 
ence of the grit which, when subjected to the tempera- 
ture necessary, fused at such a rate and in such quantity 
as to render the grate entirely useless. This fusing upon 
the grate would not only shut off the air supply almost 
completely, but would also destroy the grate. 

In the two units, having capacities of 20 tons each per 
24 hrs., grates are entirely absent, and in their place 
refractory materials are used. It was reasonable to 
expect that with such materials, fusing would to a large 
extent be eliminated. The design offered by the Morse 


of 


Boulger Company embodied the following principal 
features: 
1. The sloped and drained charging floor is un- 


obstructed. With three charging holes per unit, this 
arrangement renders introduction of the material rela- 
tively easy. Furthermore, charging in three places 


means that the material will be somewhat spread out 
before entering the incinerator proper. 

approximately 105 sq. ft. of refractory 
It will be recalled that 


y 4 


There are 
surface area per ton of capacity. 
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A—Fine Screenings 


UE AES: octets sae 1930 

Max. Min. Max. 

Av. 6Mo. 6Mo. Month 

a aa er 83,600 107,250 61,820 114,730 
Centrifuged material .......... 31,020 39,930 22,990 41,360 
Water to be evaporated........ 24,420 31,350 18,040 32,560 
Re Narre cere 880 = :1,320 495 1,694 
Wolatve matter ....- 2.0205 casi 5,720 7,260 4,455 7,106 


TABLE I 


to be Incinerated, in Pounds per Day. 

TSS.F9 DAs sisvais eas 1945 ee eS | 1960 

Max. Min. Max. Max Min. Max. 

Av. 6Mo. 6Mo. Month Av. 6Mo. 6Mo. Month 

116,850 144,906 86,407 160,361 149,150 191,344 110,292 204,689 

43,357 55,811 32,134 57,810 55,342 71,239 41,016 73,790 

34,132 43,819 25,215 45,510 43,567 55,931 32,185 58,090 

1,230 1,845 692 2,368 1,570 2,355 883 3,022 

7,995 10,147 6,227 9,932 10,205 12,952 7,948 12,678 


B—Coarse Screenings to be Incinerated, in Pounds per Day. 


Wet sARPOIEE coc Woizcs anes cones 8 ae eee PE i pice e esters Rs eae See Coipraers 
Centrifuged material .......... ee Pac ct ee ec eee | Sian 10,597 its. «cnet aree ates 
Mister 16 bE CVADOTAIEG. 05.2505 DO mcesc Sesme poem ME Seach sishe  enerke FE kawke “alesse ween 
2 SS ae Re eee I ish Nene ern MOEN Suis «© Sees Se rs ug Ao reat 
Wolatile salteer .. 6s <c0sks cece DR au lcakine aac BAM haze etic, gies DR birds’ .. bcicccaaees 
C—Grit to be Incinerated, in Pounds per Day. 
Wick MONPTIRE tech ea.c vinden 31,680 35,640 27,830 51,370 34,056 38,313 29,917 55,223 36,432 40,986 32,004 59,075 
Centrifuged material .......... 23,870 26,730 20,900 38,830 25,660 28,735 22,467 41,742 27,450 30,739 24,035 44,654 
Water to be evaporated........ 7,810 8910 6,930 12,540 8,396 9,578 7,450 13,480 8,982 10,246 7,969 14,421 
iE A AERP ee ere ee 7,700 8,470 6,930 13,530 8,277 9,105 7,450 14,545 8855 9,740 7,969 15,559 
Volstte SAHED cc ce0iicssaaes 6,600 7,370 5,940 9,900 7,095 7,923 6,385 10,642 7,590 8475 6,831 11,385 
D—Total Amount of Material to be Incinerated, in Pounds per Day. 
Wet: MieAD | asivdciwnaict noses 131,560 159,170 105,930 182,380 173,661 205,794 139,079 238,339 214,627 261,375 171,341 292,809 
Centrifuged material . 60,830 72,600 49,830 86,130 77,319 92,848 62,903 107,854 93,389 112,575 75,648 129,041 
Water to be evaporated........ 36,190 44,200 28,930 49,060 48,063 58,932 38,200 64,525 59,614 73,242 47,219 79,576 
DE oo. ie wcisie wre oaia na ee Son a els 8,910 10,120 7,755 15,554 9,968 11,411 8,603 17,374 11,014 12,684 9441 19,170 
Volatile Matter acess cos cceccs 13,970 16,280 12,045 18,656 17,395 20,375 14,917 22,879 20,740 17,724 27,008 


24,372 








the water in the material is enclosed in the cell structure ; 
therefore, by providing this large surface area, it is pos- 
sible at one and the same time to spread out the material 
and to break down the greatest number of these cells, as 
well as to gain a large evaporating and heat absorbing 
surface. 

3. Many stoking doors are provided for ease of 
accessibility to all parts of the unit, 

4. Inasmuch as the elimination of odors from the 
burning process is an important matter, a long path for 
the travel of the gases has been provided, the units are 
long and narrow, and the refractory burning surfaces 
are relatively near the arches above them, which should 
result in forcing the heat downward and into the 
material. 

Other points worthy of comment and which were 
considered of material importance by the Commission’s 
engineers having to do with this design are: 

1. The retention of the volatiles in contact with re- 
fractory materials for a comparatively long time. 

2. The furnishing of an ample supply of air for com- 
bustion, not directly to the volatiles, but rather in such 
a way that the air is hot when it hits the burning gas. 
This feature is important where smoke, soot, and odor 
are to be eliminated. 

3. The destructor being designed long and narrow. 
the scrubbing action of the flame entering from the end 
opposite the flue is exerted at every point within the 
incinerator, except in the last ash settling chamber, where 
the gases are expanded. 

Theoretical Heat Balance 

There is present in one ton of the centrifuged screen- 
ings and grit, containing about 65 per cent moisture, 1,300 
pounds of water. The heat required to raise this quan- 
tity of water to steam at 1250° Fahrenheit is equivalent 
to about 2,127,000 B.t.u. The heat required to raise the 
280 Ibs. of ash per ton (14 per cent of the centrifuged 
volume) to 1250° Fahrenheit is 61,000 B.t.u. That re- 
quired to raise the 420 lb. of combustible matter (21 
per cent), combined with about 23 Ib. of air to be sup- 
plied per pound of combustible, is 2,930,000 B.t.u. The 
heat calculated to be lost through radiation is about 
300,000 B.t.u. By addition the total heat required is 
theoretically established at 5,418,000 B.t.u. per ton. 
From analyses made in our laboratories, it has been 





estimated that each pound of combustible centrifuged 
material will contain about 9,000 B.t.u. That multiplied 
by the 420 Ib. of combustible per ton, indicates that about 
3,780,000 B.t.u. will be supplied by the material to be 
incinerated, leaving 1,638,000 B.t.u. to be supplied di- 
rectly from an outside source, which in our case is 
through the use of fuel oil. 

Upon the assumption that 1 gal. of fuel oil containing 
150,000 B.t.u. will deliver about 110,000 B.t.u. for use- 
ful work in the process of incineration, it may readily 
be calculated that about 15 gal. of oil will be required to 
incinerate 1 ton of screenings, this calculation taking into 
account the difference between the total heat per gallon 
of oil and the total heat available for work per gallon 
of oil and representing the heat carried out in the gases 
at 1250° Fahrenheit. 

It is estimated that about 600 gallons of oil will be 
required per 24-hour day to completely incinerate 40 
tons of centrifuged screenings and grit, this quantity 














Fig. 2—View of Incinerator Building, Showing Stack and 
Main Entrance to Charging Floor 
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of centrifuged material representing that contained in 
the anticipated sewage flow as of the year 1940, namely, 
139 m.g.d. 

With fuel oil costing 5 cents or slightly more per gal- 
lon, the total cost, based upon incineration at the rate 
of 40 tons per day, may be expected to vary somewhere 
between 75 cents and $1.00 per ton. Interest, depre- 
ciation, maintenance, and labor charges may be expected 
to add another dollar per ton, bringing the total cost 
chargeable to incineration to a point somewhere between 
$1.75 and $2.00 per ton. These figures, however, are 
to be viewed only in the light of and for the purpose 
for which they are stated herein, namely, that of afford- 
ing an approximate idea only at this time relative to 
probable operating costs. A future article will deal with 
actual costs of operation when a time arrives at which 
the records can be considered to be truly representative. 

The incinerator manufacturer has guaranteed the fol- 
lowing performance of the equipment installed. 

“These destructors are guaranteed to be capable of 
destroying, to a clean ash or clinker, not less than 20 
tons in 24 hours of the sewage screenings and grit as 
specified. 

“The destructors in full or partial operation shall not 

















Fig. 3—Centrifuge and Ejector Floor. Ejector in Background 


cause nuisance due to the escape of obnoxious odors or 
gases. 

“All sewage screenings and similar combustible refuse 
charged into the destructors shall be dried and burned to 
a mineral ash containing not more than 1 per cent or- 
ganic matter. 

“The destructors are guaranteed against defect in ma- 
terial and workmanship for a period of one year. 

“\We hereby guarantee that there shall be no smoke 
during the operation escaping from the chimney of a 
degree of density greater than that determined by Chart 
No. 1 of Ringleman’s Smoke Scale. 

“We hereby agree and guarantee that the full require- 
ments to dispose of the hourly capacity of each unit shall 
not exceed 12% gallons of oil having an average fuel 
value of approximately 150,000 B.t.u. per gallon. 

“Although not required by your specifications, we 
hereby guarantee that under normal and proper operation 
and operating conditions, no nuisance shall be derived 
from the presence of fly-ash or dust passing into the at- 
mosphere from the chimney.” 


Description of Dehydration and Incinerator 
Plant and Its Operation 

‘igure 1 shows diagrammatically the arrangement and 
relative position of the equipment in the layout as a 
whole. 
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Briefly, the operation of this plant is about as fol- 
lows: 

Fine screenings are discharged from their present 
source of origin by the use of existing pneumatic ejectors 
through underground pipe some 500 ft. in length, and 
into one or the other of three 500 cu. ft. capacity pneu- 
matic ejectors located within and at one end of the in- 





——., 














lig. 4—Charging Floor; Centrifugal Material in Piles 


cinerator building. These ejectors were manufactured 
by Pneumatic Ejectors, Inc., Newark, N. J. 

The grit is removed from the grit chambers, and 
hauled either in railroad flat cars, or by truck, and there- 
after deposited by locomotive crane clam-shell bucket 
into draining bins located in the incinerator building at 
an elevation somewhat higher than that of the top of the 
ejectors, from whiclt point it may be placed by manual 
labor into the top of one or the, other of the 500 cu. ft. 
ejectors and there mixed with the fine screenings as 
they are received intermittently. 

After an ejector has been filled, the flap gate at the 
top is closed, after which its contents are forced through 
a suitable pipe line by the application of sufficient air 
pressure within the ejector, to each of any one of the 
five specially designed centrifugal machines, as manu- 
factured by the Tolhurst Company of Troy, N. Y. These 











lig. 5—20-Ton Incinerator Unit Showing Charging Doors 
and Oil Burner 


machines are located on the centrifugal floor, which 1s 
on the same level as the charging floor above the in- 
cinerators. 

The baskets of each of the centrifugal machines, which 
revolve at a speed of about 500 r.p.m., will hold 12 cu. 
ft. of wet screenings and grit. After the centrifuging 
cvcle has been completed, the hinged cover of the unit 
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js raised, and the basket is removed from the machine 
by means of small electric jib cranes. The basket is 
swung outward, then inverted, its contents falling into 
a hand-propelled buggy of suitable size to hold two such 
charges. The contents of the buggies are deposited on 
the Hoor above the incinerator near the charging holes, 
from which place they are fed by hand into the in- 
cinerators. 

The fuel oil tanks are located in a suitable pit, outside 
of the building, in which provisions are made for sup- 
plying heat during colder months of the year. Small oil 
pumps are used for pumping the oil from the tanks to 
the Anthony Nebulite burners, with which each inciner- 
ator unit is equipped. 

The coarse screenings, which at the present time and 
for some years past have been centrifuged in the coarse 
screen building located at some little distance from the 
site of the incinerator building, will continue to be cen- 
trifuged in this location as at present, and will be hauled 
by truck at intervals of possibly two or three times a 
week, as the occasion requires, to the incinerator plant. 

The two incinerators are served by a stack 100 ft. in 
height and 5 ft. in diameter, sufficient oversize having 
been allowed to accommodate a possible 40- to 50-ton 
future unit. The contract for erecting the stack was 
awarded to the Alphons Custodis Chimney Co., of 
Chicago. 

The total cost of the installation complete ready to op- 
erate was $147,600.00 of which $70,500.00 is the cost 
of the building, stack, service tunnel, connecting sewer, 
and oil storage tanks. The balance ($77,100.00) cov- 
ered the cost of all equipment and appurtenances in- 
stalled, such as air, water, steam and screenings piping, 
electric wiring and lighting, and minor miscellaneous 
items. 

In the article to follow at a later date the various 
phases of the operation of this plan will be discussed 
and comparisons cited between anticipated operation as 
visualized at the time of design, and that which has 
actually obtained during the time the plant has been 
operating. 

The plant described in the foregoing was recom- 
mended, designed and constructed under the supervision 
of James L. Ferebee, Chief Engineer of the Sewerage 
Commission, and Mr. T. Chalkley Hatton, former Chief 
Engineer of the Commission, served in the capacity of 
Consultant. 
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Experience in Sterilizing New Mains 
By Carl Leipold 


Superintendent of Filtration, 
Winnetka, Ill. 


RODUCTION of a clean, safe and palatable water 
p at the purification plant does not assure the same 
quality of water at the consumers’ taps unless the 
distribution system is clean and free from contamina- 
tion. The water department of Winnetka aims to pre- 
vent recontamination of the water supply from new pipe 
additions to the distribution system. This is effected 
through the application of “H TH” (calcium hypochlor- 
ite) and by proper flushings of the pipes. 
It was shown by tests made at the time of sterilizing 
a new pipe line that it is very essential that the water 
added to the pipe will distribute the applied “H T H” 
uniformly through all parts of the new pipe. 
On completion of a new pipe line (Fig. 1) about 
thirty grams (a heaping handful) of “H T H,” repre- 
senting a treatment of 100 lbs. chlorine per million gal- 
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lons of water, was applied through a paper funnel placed 
in the neck of the corporation cock at connection “A” 
and the pipe was filled with water through valve No. 1. 
Residual chlorine tests made of the water samples col- 
lected from connection “A” after all the air was re- 
moved and the pipe was full of water, showed only .10 
to .20 P.P.M. of free chlorine. After a chlorine con- 
tact period of 3 hours, valve No. 2 was opened and the 
new pipe line was flushed through connection “A.” 
Residual chlorine tests made of the water samples col- 
lected from connection “A” showed a gradual increase of 
free chlorine and after 30 minutes of flushing the test 
showed a deep red color. These results indicated that 
on filling the pipe line, the largest portion of the disin- 
fectant had been carried to the far end of the pipe line 





Old 6" Water Main P 
|. Old 4° Water Maina | 


faa Cock 


| Connection 
LL 


: Va/ve No./ 





» 


Valve No.2 r 


New 6" Water Main 


FIGURE NO. / 








O/d 6" Water Main 


%" Corporation Cock 
: Connection "8" ~ 


om 3.8 


Io" 4" Water Main 


al 


Ww Va/ve No. 4 ? Va/ve No.3 
New 6“ Water Mas'n 


FIGURE NO.2 

















C Letpold 





Illustrating an Effective (Fig. 2) and an Ineffective (Fig. 
1) Method of Sterilizing Water Mains 


near valve No. 2, leaving no chlorine for sterilization at 
the near end of the pipe line where introduced. 

On completion of another new pipe line (lig. 2) the 
same sterilizing procedures were carried out as described 
above with the exception that a different method of fill- 
ing the pipe line with water was employed. This: pipe 
line was partially filled with water through valve No. 3 
and then completely filled with water through valve No. 
4. Flushing the pipe line through connection “B” from 
valve No. 4 was done until the residual chlorine test of 
the water sample showed a deep red color. It was then 
closed off. After a chlorine contact period of two hours, 
valve No. 4 was again opened and the new pipe line was 
flushed through connection “B.” The residual chlorine 
tests made of the water samples collected from connec- 
tion “B” showed a gradual decrease of free chlorine and 
after 30 minutes of flushing the test showed no free 
chlorine. These results indicated that the “H T H” had 
been uniformly mixed throughout the pipe line by proper 
control of the valves. 

The sanitary analysis of the water sample collected 
after the 30-minute flushing period indicated the water to 
be safe for drinking purposes at the time the sample 
was collected. The compactness and simplicity of the 
Hellige Comparator supplied by the Wallace & Tiernan 
Co., used for making the residual chlorine tests, rendered 
it very satisfactory for making the free chlorine tests 
quickly and accurately out on the job. 
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MODERNIZATION IN CHLORINE HANDLING 


By CARL LEIPOLD 


Superintendent of Filtration, Winnetka, JI. 


Improved Weighing Arrangements 


HE portable type of beam-scale is fast disappear- 

ing from modernized water works plants. This 

old type with its platform about 8 inches above the 
floor line constitutes a health hazard because of liability 
of body strain, rupture, crushed feet or gassing of oper- 
ators due to accident while handling cylinders of chlorine 
on and off the platform. If the platform be only suffi- 
ciently large for one cylinder, the chlorinator must be 
shut down every time a new cylinder of chlorine has to 
be connected up. 


A modern dial type of scale having its platform set 
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1927 Two 


Portable 
Type Beam Scales, Ac- 





commodating 1 Tank 
Each, in Close Quarters 
—a Real Hazard. 


1933 — One 

Used for 4 Chlorine 

Cylinders. (Note the 

Safe Manifold Arrange- 

ment at the Center and 
Free Space.) 


Dial Scale 


flush with the floor and of a size to accommodate two 
or more cylinders (1,100 lbs. minimum capacity ), elimi- 
nates all of the evils of the old style scale. The net 
results are happier operators and the material reduction 
of health hazards. Chlorine cylinders can thereby be 
changed without shutdown of the chlorinator or dis- 
continuity of chlorination. The accompanying pictures 
show the old and the new chlorine 
scale installations at the Winnetka 
Filtration Plant. 


Transporting Cylinders 


Transporting and _ handling 
chlorine cylinders (weighing 275 
pounds when full) by rolling or 
lifting, creates added hazard and 
unnecessary work. Small trucks 
such as are used extensively in 
moving around cylinders of gas 
in hospitals are relatively inex- 
pensive, take up little space and 
are easy to handle. The illustra- 





A 16-in. Propeller Ex- 

haust Fan Located Near 

Floor Line in Chlorine 
Room. 


tion shows the truck which 
we have used at the Win- 
netka Filtration Plant with 
great satisfaction. This 
particular one (Model 
6352) was purchased from 
the Colson Company of 
Elyria, O. It has rubber 
tired wheels with ball bear- 
ings and a webbing strap 
snaps to one side of the 
truck to hold the cylinder in 
place—the rest is simple. 
Ventilation 

In past years, we 
had chlorine leaks which 
were a nuisance, if not 
actually detrimental to the 
operators’ health, and also 
caused damage or tarnish- 
ing of the operating room 
equipment. There have 
been occasions, where the 
operators would cough, gasp and choke for air for a 
continuous period of 3 to 6 hours, and on other occa- 
sions, the men were unable to eat, drink water, smoke, 
or rest for 2 days. Ghlorine leaks frequently occur when 
removing the empty tanks and replacing them with new 
tanks. Also chlorine escapes when changing the orifice 
tubes in the chlorinators, and at other times when work 
is necessary on the chlorinators. 

The Sturtevant exhaust fan with a 16-inch propeller, 
outside automatic shutters and inside wire guard re- 
cently installed, has served the purpose of eliminating 
disturbances from chlorine leaks. The location of the 
fan, as shown in the picture, is near the floor because 
chlorine gas tends naturally to drop down. 

The starting switch is located on the wall outside of 
the chlorinator room for the purpose of having it ac- 
cessible without entering the room containing the gas 
and further for the protection of the switch also. 

Making use of all modern ideas and improved equip- 
ment in chlorination schemes is justified on the grounds 
that property damage and accidents are thereby prevent- 
able or reduced to a minimum at least. The added cost 
is more than warranted as a measure of safety and by 
other advantages gained. 


have 





Light Truck Used for 
Transporing Empty and 
Full Chlorine Cylinders. 
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Arthur H. Woods 


It is with regret that we learn of the death of Arthur 
H. Woods, Superintendent of the El Paso, Texas, Water 
Works. Double pneumonia was responsible for his un- 
timely death. 

During his fourteen years as superintendent of the 
water works, he built, or completely re-built, every por- 
tion of it. Among other things he was an early advocate 
and user of copper service piping and fittings. He was 
widely known and admired in the Southwest as a fine 
man and highly capable water works superintendent. 
WaTER WorKS AND SEWERAGE regrets the loss of one 
of its valued readers and contributors. 
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INTERESTING EXPERIENCES IN 


LOCATING PIPE LINES 


By ROGER W. ESTY 


Superintendent Water W orks, 
Danvers, Mass. 


«4 EY! Mister, what 
H cha’ doing with 
that thing,” spoke 
up a little tot about eight 
years old. 
" “Why, Sonny, I am try- 
ing to locate the pipe line that 
supplies you and your daddy 
with water.” 
“Well, how can you find it 
with that wire, why don’t 
you use a shovel and dig for 














it?” chirped the youngster. 
After explaining to the lit- 
tle fellow the best I could 


Roger W. Esty 


how his pipe line could be found, the boy watched every 


movement I made in locating the pipe and proved to be, 
as others are, a much bewildered spectator. 

And so, when I first started to work in the water works 
profession, I too, felt bewildered, knowing that there was 
about one hundred miles of main pipe lines and service 
pipe in the ground, which some time I might be called 
upon to locate, shut off, turn on or repair. 

No matter how carefully plans are made, showing in 
minute detail several measurements, which at the time 
taken seemed to be permanent markers or boundaries, 
these records soon change or are lost. Time soon erases 
many of these so-called permanent boundary markers. 
The house on the corner has been moved, the boundary 
changed from a right angle turn to a curve, the big elm 
tree has been cut down, and the catch basin moved, etc. 
What then? How are we going to find that main pipe 
line or that service corporation? That’s just what | 
used to think about, myself. 

But today, these days of miracles, we have the so- 
called wireless pipe locators. Most water works plants, 
[I believe, have this wonderful device. To those who 
haven’t one, and are not familiar with this device, this 
brief description of its mechanism and how it operates 
will make you marvel at its seemingly impossible accom- 
plishments. 

The Wireless Locator 

The wireless locator is made up into two separate units 

which pack away very neatly and compactly into a small 
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Fig. 1—The Wireless Pipe Locator Used in the Work 
Described in This Article 
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Plate 1—Scheme Successfully Used in Locating a Service Line 

Laid in 1876 Concerning Which There Was Absolutely No 
Record as to Location, etc. Note Its Passage Under trie Two 
Stone Driveway Posts. 


box about 12x10x8 inches. The whole outfit only 
weighs about 20 lbs. and can be very easily carried or 
moved around. (See Fig. 1.) 

Within the box is a sending outfit made up of coils 
of wire and four dry cell batteries. On top of this ap- 
paratus is a vibrator or buzzer. This part of the ap- 
paratus is the sending mechanism. 

The other part is the receiving device which is a series 
of coiled wires wound in a special manner around an 
oblong holder which perhaps is 6x 4x1 inches. From 
this, two wires go to earphones or receivers. 

3esides these devices it is necessary to have consider- 
able connecting wire. We generally carry about 300 feet 
in coils of about 100 feet each. 


Early Experiences 


Our first experience with this locator was in the next 
town on a service pipe line running across the square 
of the village center, thence across private property 
through another street to a house and barn, as shown 
on Plate 1. We had no knowledge as to where the 
corporation in the main was. The nearest guess as to 
where the connection was, by one of the natives of town, 
was not within fifty feet of where we actually found it. 

The street pipe was an 18 inch main. We connected to 
a hydrant on the square and ran our wire over and 
connected onto the instrument that was set near the 
house. We then ran a wire from the machine to the 
sill-cock. We turned on the switch, picked up the re- 
ceiving set and walked out over the wire for a short 
distance to make sure it was working. Remember this 
was our first attempt and this service had been laid since 
1876, and nobody knew where it was. After finding that 
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MODERNIZATION IN CHLORINE HANDLING 


By CARL LEIPOLD 


Superintendent of Filtration, Winnetka, Ill. 


Improved Weighing Arrangements 


HE portable type of beam-scale is fast disappear- 

ing from modernized water works plants. This 

old type with its platform about 8 inches above the 
floor line constitutes a health hazard because of liability 
of body strain, rupture, crushed feet or gassing of oper- 
ators due to accident while handling cylinders of chlorine 
on and off the platform. If the platform be only suffi- 
ciently large for one cylinder, the chlorinator must be 
shut down every time a new cylinder of chlorine has to 
be connected up. 


A modern dial type of scale having its platform set 





1927 — 


Portable 
Type Beam Scales, Ac- 


Two 





commodating 1 Tank 
Each, in Close Quarters 
—a Real Hazard. 


1933 — One 

Used for 4 Chlorine 

Cylinders. (Note the 

Safe Manifold Arrange- 

ment at the Center and 
Free Space.) 


Dial Scale 


flush with the floor and of a size to accommodate two 
or more cylinders (1,100 Ibs. minimum capacity), elimi- 
nates all of the evils of the old style scale. The net 
results are happier operators and the material reduction 
of health hazards. Chlorine cylinders can thereby be 
changed without shutdown of the chlorinator or dis- 
continuity of chlorination. The accompanying pictures 
show the old and the new chlorine 
scale installations at the Winnetka 
Filtration Plant. 


Transporting Cylinders 


Transporting and_ handling 
chlorine cylinders (weighing 275 
pounds when full) by rolling or 
lifting, creates added hazard and 
unnecessary work. Small trucks 
such as are used extensively in 
moving around cylinders of gas 
in hospitals are relatively inex- 
pensive, take up little space and 
are easy to handle. The illustra- 





A 16-in. Propeller Ex- 

haust Fan Located Near 

Floor Line in Chlorine 
Room. 


ie 
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tion shows the truck which 
we have used at the Win- 
netka Filtration Plant with 
great satisfaction. This 
particular one (Model 
6352) was purchased from 
the Colson Company of 
Elyria, O. It has rubber 
tired wheels with ball bear- 
ings and a webbing strap 
snaps to one side of the 
truck to hold the cylinder in 
place—the rest is simple. 
Ventilation 

In past years, we have 
had chlorine leaks which 
were a nuisance, if not 
actually detrimental to the 
operators’ health, and also 
caused damage or tarnish- 
ing of the operating room 
equipment. There have 
been occasions, where the 
operators would cough, gasp and choke for air for a 
continuous period of 3 to 6 hours, and on other occa- 
sions, the men were unable to eat, drink water, smoke, 
or rest for 2 days. Chlorine leaks frequently occur when 
removing the empty tanks and replacing them with new 
tanks. Also chlorine escapes when changing the orifice 
tubes in the chlorinators, and at other times when work 
is necessary on the chlorinators. 

The Sturtevant exhaust fan with a 16-inch propeller, 
outside automatic shutters and inside wire guard re- 
cently installed, has served the purpose of eliminating 
disturbances from chlorine leaks. The location of the 
fan, as shown in the picture, is near the floor because 
chlorine gas tends naturally to drop down. 


The starting switch is located on the wall outside of 
the chlorinator room for the purpose of having it ac- 
cessible without entering the room containing the gas 
and further for the protection of the switch also. 

Making use of all modern ideas and improved equip- 
ment in chlorination schemes is justified on the grounds 
that property damage and accidents are thereby prevent- 
able or reduced to a minimum at least. The added cost 
is more than warranted as a measure of safety and by 
other advantages gained. 





Light Truck Used for 
Transporing Empty and 
Full Chlorine Cylinders. 
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Arthur H. Woods 


It is with regret that we learn of the death of Arthur 
H. Woods, Superintendent of the El Paso, Texas, Water 
Works. Double pneumonia was responsible for his un- 
timely death. 

During his fourteen years as superintendent of the 
water works, he built, or completely re-built, every por- 
tion of it. Among other things he was an early advocate 
and user of copper service piping and fittings. He was 
widely known and admired in the Southwest as a fine 
man and highly capable water works superintendent. 
WaTER WorKS AND SEWERAGE regrets the loss of one 
of its valued readers and contributors. 
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INTERESTING EXPERIENCES IN 


LOCATING PIPE LINES 


By ROGER W. ESTY 


Superintendent Water Works, 
Danvers, Mass. 


4 EY! Mister, what 
H cha’ doing with 
that thing,” spoke 
up a little tot about eight 
years old. 
“ “Why, Sonny, I am try- 
ing to locate the pipe line that 
supplies you and your daddy 
with water.’ 

“Well, how can you find it 
with that wire, why don’t 
you use a shovel and dig for 
it?” chirped the youngster. 

After explaining to the lit- 
tle fellow the best I could 
how his pipe line could be found, the boy watched every 
movement I made in locating the pipe and proved to be, 
as others are, a much bewildered spectator. 

And so, when I first started to work in the water works 
profession, I too, felt bewildered, knowing that there was 
about one hundred miles of main pipe lines and service 
pipe in the ground, which some time I might be called 
upon to locate, shut off, turn on or repair. 

No matter how carefully plans are made, showing in 
minute detail several measurements, which at the time 
taken seemed to be permanent markers or boundaries, 
these records soon change or are lost. Time soon erases 
many of these so-called permanent boundary markers. 
The house on the corner has been moved, the boundary 
changed from a right angle turn to a curve, the big elm 
tree has been cut dow n, ‘and the catch basin moved, etc. 
What then? How are we going to find that main pipe 
line or that service corporation? That’s just what I 
used to think about, myself. 

3ut today, these days of miracles, we have the so- 
called wireless pipe locators. Most water works plants, 
I believe, have this wonderful device. To those who 
haven’t one, and are not familiar with this device, this 
brief description of its mechanism and how it operates 
will make you marvel at its seemingly impossible accom- 
plishments. 


The Wireless Locator 
The wireless locator is made up into two separate units 
which pack away very neatly and compactly into a small 
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Fig. 1\—The Wireless Pipe Locator Used in the Work 
Described in This Article 
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Plate 1—Scheme Successfully Used in Locating a Service Line 
Laid in 1876 Concerning Which There Was Absolutely No 
Record as to Location, etc. Note Its Passage Under the Two 
Stone Driveway Posts. 


box about 12x 10x8 inches. The whole outfit only 
weighs about 20 Ibs. and can be very easily carried or 
moved around. (See Fig. 1.) 

Within the box is a sending outfit made up of coils 
of wire and four dry cell batteries. On top of this ap- 
paratus is a vibrator or buzzer. This part of the ap- 
paratus is the sending mechanism. 

The other part is the receiving device which is a series 
of coiled wires wound in a special manner around an 
oblong holder which perhaps is 6x 4x1 inches. From 
this, two wires go to earphones or receivers. 

Besides these devices it is necessary to have consider- 
able connecting wire. We generally carry about 300 feet 
in coils of about 100 feet each. 


Early Experiences 


Our first experience with this locator was in the next 
town on a service pipe line running across the square 
of the village center, thence across private property 
through another street to a house and barn, as shown 
on Plate 1. We had no knowledge as to where the 
corporation in the main was. The nearest guess as to 
where the connection was, by one of the natives of town, 
was not within fifty feet of where we actually found it. 

The street pipe was an 18 inch main. We connected to 
a hydrant on the square and ran our wire over and 
connected onto the instrument that was set near the 
house. We then ran a wire from the machine to the 
sill-cock. We turned on the switch, picked up the re- 
ceiving set and walked out over the wire for a short 
distance to make sure it was working. Remember this 
was our first attempt and this service had been laid since 
1876, and nobody knew where it was. After finding that 
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the instrument was working properly ; that is, a buzzing 
sound each side of the wire and no sound over the wire, 
we walked out into the “field.” That is, the “field” is 
generally that section which is bounded by the wire lines 
and pipe lines to be located. 


We walked over toward the hydrant branch which 
was about seventy feet long, and which we know the 
location of, in order to test it again. As we walked 
along, the buzzing continued until we started to walk 
over the pipe, then it stopped. I traced the hydrant 
branch along to the main pipe, turned and followed it 











Fig. 2—Locating a Service Line Crossing a Road. Dotted 
Line Is the Main on the Other Side of the Roadway 


along until I got a break in sound which seemed to be 
to the left of me. 

I turned at right angles, picked up the break in the 
sound again and followed it along. I left the road as 
the pipe apparently passed under two large stone drive- 
way posts, thence across the corner of the lawn, out into 
the street again and then across the street. It then fol- 
lowed under another stone post and wall, across the lawn 
under a shed and thence out into an open shed, turned 
at right angles and across the driveway to the house. 

This work was done in the afternoon. We marked out 
the corporation location at the 18 in. main and left it 
until the next morning. We decided to disconnect it at 
the 18 in. main and make a new connection off the hy- 
drant branch so as to take it out of the square. 

We started two holes, one at the main to locate the 
corporation and another where we were to cut it off. We 
found the corporation right where we marked it off but 
did not locate the pipe. 

The men called me up at noon time and stated that 
they were down six feet in a very hard material and had 
not found any pipe. I went up after dinner, connected 
up the machine again and jumped down into the hole 
with the receiver. 

It only took an instant to pick up the break in sound 
again. I took a bar and sounded with it and I struck 
the pipe down about four inches. We were very much 
elated over the results, as it had actually located the 
pipe for us in the two places in which we wanted to 
find it. 


Locating Pipe Sixteen Feet Deep 


Several times we have traced out long lines, our long- 
est being 4,400 feet of 18 in., 6 in., 2 in., 1% in. and 1 
in. pipe. We have located pipe lines 16 feet deep. That 
16-foot one I think is worth telling about, as the con- 
ditions were rather unusual. 

At one of our large institutions, located at the highest 
elevation in Danvers, we have a 6,000,000 gallon reser- 
voir. From this reservoir there are two pipe lines that 
can be used to supply this institution. The older of the 
two pipes was laid in 1876 and came out from the gate 
house, following along the side of the hill for a distance 
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of about 1,200 feet. It then turned at right angles 
crossing a roadway into the building. At this 
angle it was down 16 feet. The other pipe line was of 
the line feeding into the reservoir and this ran along the 
side of the hill, making a sweeping turn into the same 
building and connected into the fire pump. 

The officials at this institution were preparing plans 
for the erection of a new pumping station to house their 
service and fire pump, and they had to find the pipe at 
the right angle turn to make a connection. There wag 
a bad leak in the line under the road which would he 
nearly impossible to locate due to the excessive depth, 
They felt that by connecting in at the bend, they could 
then come to the surface and lay a new pipe into the 
building about five feet below the surface. 

We were asked if it were possible to locate the pipe, 
We knew then that it was a pretty tough assignment but 
said we would gladly try it for the experience we would 
gain by it. 

We went up in the afternoon, looked over the ground 
for a possible connection for our wire line. We could 
not connect the two lines at the reservoirs, because they 
were on opposite sides, and it would require considerable 
wire to run down to where we could connect on to the 
pipe line. 

Going along by the road, there was a high tension line 
that had been abandoned and was being taken down, 
We hit upon the idea of connecting into this line, as 
one of the wires had already been cut, and it was very 
easy to make a connection. At the other point where we 
wanted to make a connection we had to climb up a pole 
and to cut the wire, we connected this wire to our ma- 
chine. We then ran our wire up the hill to the gate 
in the well house. At the other end, where we made 
the connection to this power line, we extended our line 
across the road through the building, to the gate at the 
well at the institution. 

We made this connection during the afternoon and 
tried it out. The buzzing sound was very faint and 
there being just enough breeze to interfere with the ear 
phones, we decided to go up in the evening when it 
would be quieter, and thought possibly by this time the 
breeze would die down. 

In a neighboring city they had practically a new ma- 
chine and mine was six years old, I thought possibly the 














Fig. 3—A Dog-Leg Service Line Successfully Located— 
Showing How It Is Possible to Locate Elbows and Sharp 
Turns in Service Lines 


newer machine would work better, so I borrowed it for 
the occasion. I also took along four extra batteries. 
As hoped for, that evening turned out to be very quiet, 
an ideal evening to work this machine. We made ouf 
connections and started out. The sound could be picked 
up faintly with the old machine. We changed it for 
the new machine and this proved still better. The sound 
was still rather weak and so we connected on four more 
batteries making eight in all. This gave us sufficient] 
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volume so that we could trace it much easier. We went 
back and forth along the hillside and as we did this we 
staked out the pipe location. 

At about this location they had a tunnel which went 
from the power house to the main plant. The floor of 
this was about ten beet below the surface. 

We went into this tunnel and started down the stair- 
way, and when we got to within about three stairs from 
the bottom the buzzing stopped. After a moment or 
two of testing we decided that the pipe was very close 
to the steps as the break in the sound was very sharp. 
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find the pipe. I went up again, connected up the wire 
and climbed down the ladder into the hole. The instru- 
ment indicated it was at the edge of the hole under the 
sheathing. I sounded in under the plank sheathing and 
struck it with the bar. 

It is needless to say how elated we were in finding this 
pipe. The officials at the institution were very profuse 
in expressing their appreciation, for it surely saved them 
a lot of money and time by being able to locate the pipe. 
It can be readily seen, that the time and money saved 
on this one job would more than pay for the machine. 
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Plate 2—Illustrates the Effect of Grounding of Electric Wiring 























on Pipe Location Work. The Dotted Lines With Arrows 


Were the Only Ones Located Before Disconnecting the Grounded Wire. Afterwards the Service Pipe With Dots Could Be 
Easily Located and Was the Service Sought For 


Later we found out from one of the workmen that he 
remembered some one saying that they had seen a pipe 
in the ground when they were preparing the ground for 
the tunnel foundation. 

Further along side of the hill was a small building 
with a cellar under it. As this seemed to be about in 
line of the pipe we went into the cellar and there located 
where it was under the floor. By the sound of the 
machine we estimated that it was down about six feet. 

We went outside again and tested along the side of 
the hill for the location of the elbow. This is always 
the most difficult part of the location work. 

It is better to locate the pipe lines going away from 
the right angle turn and mark them out on the ground. 
You then draw back in a straight line across the right 
angle bend, and where the two lines intersect, will be 
the location of the bend. It always works out very 
nicely this way. 

We drove in a stake on the side of this hill where 
we felt the elbow was from the intersection of the two 
lines. It is very interesting to note the width of space 
wherein there is no buzzing. In testing out the instru- 
ment directly over the wire line the break is very sharp. 
W hen the pipe is down five feet the break is six to twelve 
inches one way or the other. This one, sixteen feet deep, 
showed a break of about four feet. 

They dug down sixteen feet into the ground and didn’t 


Other Experiences 

There are so many interesting experiences we have 
had with this machine that they canont all be enumerated 
here in this article. In using the finding device, I-use 
a swinging motion similar to the movement of the pendu- 
lum of a clock. At the extreme ends of the swing a 
buzzing sound should be heard, and at half way mark 
of the swing there should not be any sound. Using the 
pendulum motion you can walk along quite rapidly over 
a pipe line. 

I want to tell briefly an experience, illustrated in Plate 
2, which we had only a week ago. We wanted to locate 
a pipe line going into a house in order to find the shut 
off box. We knew approximately the location of this 
pipe, but couldn’t pick it up with the machine. In walk- 
ing across the lawn with the locater it suddenly stopped. 
I knew that there wasn’t any pipe there, so for a few 
moments I was baffled. 

I tried it again and got the same results. Finally I 
noticed the electric light wire service into this house 
was over my head and that the machine was apparently 
operating under this wire line and not at the pipe line. 
I walked along under this wire to the street pole line, 
thence along the street to the house service, which was 
across the street, and up to the house and back over the 
service pipe line to the main pipe in the street. 

I called in the superintendent of the electric depart- 
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ment to explain this apparent phenomena. He said that 
probably in one of the houses there was some faulty 
wiring causing the current to pass out through the 
ground wire and service pipe. 

By disconnecting the electric ground wire we were 
then able to check out the water pipe line. Apparently 
sometimes the grounded wires will not affect the test, 
while at other times it will. 

At the institution, I mentioned in the first part of 
this article, they tried to locate a six inch main going 
across a field. They dug a trench approximately a hun- 
dred and fifty feet long and in some places six feet deep. 
Fortunately in this case they used some fifty patients to 
dig this trench, so the cost of this work was only a 
minor factor to them. 

I received a telephone call from them asking if I could 
help them again. I was glad of the opportunity to dem- 
onstrate the ability of this machine. It took about fifteen 
minutes to connect it up, as we had to run out about 
three hundred feet of wire, making a total circuit of pipe 
and wire of about nine hundred feet. 

After turning on the machine it took only about two 
minutes to locate the trench, which happened to be 
about five feet beyond the end of their trench. We dug 
away about a foot of the earth and located the sides of 
the trench as it was very pronounced in the yellow and 
black loam. 

[ think this illustrates the foolishness of digging 
around blindly when pipes can be found within a half 
hour after the machine has been set up and the wire 
strung out. Going at a job in such a manner makes me 
think of the old saying, “All brawn and no brains.” 


Locator Saves Money and Time 


We probably have used this machine a hundred times 
in locating service lines and main pipes. While we have 
found nearly all of them very easily, once in awhile you 
will run into some unusual condition. But, this makes 
it all the more interesting. 

Two years ago, in a neighboring town, there was a 
dispute over a pipe line right of way. Nobody seemed 
to know where the pipe was or what rights they had, if 
any, across this private property. 

There was a well supply at the foot of the hill, and 
the owner had put in a tank and an automatic electric 
pump. He ran a pipe line up across the fields and across 
the highways to several customers, the farthest being 
about 3,000 feet away. 

A certain parcel of land was being sold and they 
wanted to designate on the ground and on a plan just 
where this pipe was located. They had no_ objections 
to it being there, but they wanted it located, surveyed, 
and recorded in the deed. 

The surveyor called us in and asked if we could locate 
the first 1,000 feet. We told him we would gladly try 
our luck at it. Due to the distance between the houses 
and pumphouse and the changing of our set up, it took 
nearly the whole forenoon to locate and stake out the 
pipe line. Tho satisfy them as to our accuracy they re- 
quested that we should dig it out in one place before 
they would be convinced. We dug it out and found the 
pipe down about four and a half feet. This convinced 
them and so they staked out a right of way ten feet each 
side of our stake line, surveyed it and had the plan re- 
corded with a description of the same at the Registry 
of Deeds. 

A person using this machine continually would soon 
accustom himself to the various noises and sounds, and 
probably would not have any difficulty locating any pipe 
line. He probably would have many more interesting and 
unusual experiences than those I have told here. It can 
be used in locating both pipe and wire lines, inside or 
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outside. It is light to handle and most any person cay 
operate it. It does not require a person familiar with 

electricity to operate it. It operates on four dry cg 
batteries and is harmless. It is one of the most valuable 

machines I have, and if another could not be purchased, 

no amount of money could buy this one from me. 


Vv 
Digest of Important Bill Passed by 
New York State Assembly 


The New York legislature has just recently passed 
Introductory Bill No. 12 which is of considerable import 
to municipal authorities wishing to borrow from the 
NRA for public works betterment. A public emergency 
is declared to exist. All provisions of existing laws with 
certain exceptions which tend to prevent, hamper or de- 
lay public bodies from taking advantage of the provisions 
of the National Recovery Act are made inoperative. 
Public bodies are authorized to negotiate and contract 
with Federal government for loans and grants to con- 
struct public works projects and to receive and expend 
such moneys for such projects. 

In case of projects paid for by direct assessment on 
real estate benefited, existing provisions for a permissive 
referendum remain in effect where the area of the benefit 
is less than that of the municipality. It is unnecessary. 
for any board or public body to hold hearings on or pub- 
lish notices of such projects or for projects to be initiated 
by petition of taxpayers or owners of property nor shall 
such project be subject to a referendum, mandatory or 
permissive except that this provision does not operate to 
dispense with a hearing under the general district law 
and the constitution on the sole question of whether a 
proposed improvement benefits all the property in a dis- 
trict liable to taxation for defraying all or a part of 
its cost. 

Municipalities are authorized to sell their bonds to the 
Federal government without advertisement, proposals, or 
public or private bidding. With respect to federal loans, 
all existing laws requiring bonds or other obligations of 
the municipality to be serial or payable in annual install- 
ments or fixing the maximum or minimum times when 
the debt contracted shall be payable are made inoperative. 


Vv 
Powdered Carbon Improves 
Coagulation 


From Canada comes a report of the merits of pow- 
dered activated carbon as an improver of coagulation at 
the Ottawa Filtration Plant. Originally the use of 
“Nuchar,” applied to the raw water, was intended for 
stabilization of the highly organic (and therefore putres- 
cible) sludge accumulating in the basins during the warm 
weather period. It was discovered, however, that the 
formation of the alum floc was considerably improved 
and was not only better formed but settled out more 
rapidly. The report does not go into details concerning 
the dosages. 

The observation is reported because this case confirms 
similar effects noted at other American plants—especially 
those handling comparatively clear waters which contain 
algae or other organic matter—at which the combination | 
of powdered carbon and alum has resulted in improved 
or more economical coagulation. All of which brings 
to mind the new product—“Black Alum’’—recently in- 
troduced as an improved coagulant. The latter consists 
of sulphate of alumina (filter alum) compounded with 
a small percentage of activated carbon. It is offered 
primarily as an aid to coagulation and a stabilizer of 
sludge and incidentally as a partial corrective for taste” 
and odor trouble. a 
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SEWAGE DISPOSAL AT SPARTANBURG, S. C. 


By GEO. W. WHITE* 


Engineer, The Ha ~vood Beebe Co., 
Spartanburg, 5. ©. 


HE city of Spartanburg S. C., and its environs 
comprise a population of 40,000. When treatment 


of sewage became necessary for the city, much 
adjacent territory was involved. To meet this condition 
the “Spartanburg Metropolitan District was formed, 
including the city and adjacent territory, with a total 
area of 34 square miles. 

Under authority of the Spartanburg Metropolitan 
Commission, two intercepters, totaling 18 miles in length, 
and two treatment plants were constructed. By law all 
duites and powers of the Metropolitan Commission have 
been transferred to the Commission of Public Works 
of the City of Spartanburg, who have for some years 
handled the city’s water works department very effici- 
ently. The water works superintendent became general 
superintendent of both water works and sewage dis- 
posal. He has a plant superintendent for water works 
and one for the disposal works. 


The Fair Forest Creek Plant 


Spartanburg is located on the ridge between two 
streams, which makes two systems of sewage collection 
and disposal necessary. On the west is Fairforest Creek, 
a rather small stream, with a minimum flow of three 
million gallons per day. Into this creek 1,300,000 gal- 
lons of sewage was being emptied daily. Under these 
conditions complete treatment was deemed necessary. 
Accordingly the plant was designed with coarse, bar 
screen, sedimentation, sludge digestion and secondary 
treatment. The secondary treatment decided on con- 
sists of trickling filters and final sedimentation. The 
plant was designed for a capacity of three m.g.d to allow 
for future increase, without being unreasonably over- 
sized. The intercepter, however, was designed for what 
was considered the ultimate development of the area. 
The plant is mechanically operated throughout, the pro- 


vision is made for the use of chlorine to delay septic 
action, control odors and for other purposes. 


Screens 


The screen chamber and equipment are housed in a 
small brick building having ample ventilation. The 
screen consists of iron bars with one inch clear openings. 
It is cleaned mechanically, the equipment being controlled 
automatically by two floats. The floats are arranged to 
put the machine in operation when the difference in 
water level above and below the rack reaches a prede- 
termined amount. The amount of difference to cause 
operation may be changed by a simple adjustment of the 
float apparatus. The equipment may also be controlled 
manually. 


Sedimentation Basins 


The primary sedimentation basins are in duplicate 
(Fig. 1), this being decided on for the purpose of flex- 
ibility of operation and to allow shutting down one unit 
without by-passing the entire plant. The basins are 
designed for two hours retention at the rated capacity, 
with an average water depth of nine feet. They are 
square and are equipped with clarifier equipment of the 
revolving girder type, which concentrates the sludge in 
a sump around the center pier. From there it is pumped, 
several times a day, to the sludge digestion tanks. 
Sludge Digesters 

The digesters are in duplicate also (Fig. 2), with a 
combined capacity of two cubic feet per capita of tribu- 
tary population. They are circular concrete tanks, with 
concrete roofs and covered with earth. Each has a gas 
collector and is equipped with stirring and scum break- 
ing mechanism. ‘Trusses span the tanks and carry the 
driving machinery, which is housed in wooden buildings 
on the trusses. Four sample pumps are provided for 

















Fig. 1\—Primary Clarifiers and Screen House, Fairforest Creek Plant 
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each tank. They are of the ordinary shallow well type, 
hand operated, and take suction from various depths. 
Sludge from the pumps is returned through a drain into 
the tanks. A water spigot and hose are located at each 
sampling point for cleaning up. 

Approximately 17,500 cu. ft. of gas is being pro- 
duced daily, or 0.7 cu. ft. per capita. The gas is used 
to heat the tanks and offices and for laboratory pur- 
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Fig. 2—Digestion Tanks and Operating House, Fairforest 
Creek Plant 


poses. There is an excess above these needs that goes 
to waste but a use is being sought for this. Heating the 
tanks is accomplished by circulating hot water through 
pipe coils around the circumference of the tanks. 
Sprinkling Filters 

The trickling filters have a stone area of 1.48 acres 
(Fig. 3) and are six feet deep at the upper side and 6.5 
ft. at the lower. They are designed for 333,000 g.p.d. 
per acre-foot. Granite is used as filter medium. It is 
from 2 to 4 inch size for the lower seven inches of 
depth, and 1 to 2% inch size for the remainder. This 
size is recommended by good authorities, but it was 
quite difficult to exclude all stone smaller than one inch. 

An open inspection gallery (Fig. 4) extends along 
both sides of the filters for their entire length, with the 
distribution laterals and under-drains running across the 
beds. The laterals are carried beyond the last nozzle and 
through the inner wall of the lower gallery, where they 
are closed with screw plugs. The under-drains were 
carried through the inner wall of the upper as well as 
the lower gallery. These details provide means of clean- 
ing out the laterals and drains, which have proved quite 
valuable. Each lateral is also provided with a gate valve 
in the upper gallery so that any section of the filter may 
be taken out of service when desired. The laterals were 
laid directly on the stone, without any other support, 
care being taken to bed them thoroughly. They were 
then covered with the remaining stone. No settlement 
has been noted. 

The dosing tanks (Fig. 3) consist of two pairs of twin 
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Fig. 3—Dosing Tanks, Part of Trickling Filters, Final Settling 
Basin and Sludge Drying Beds, Fairforest Creek Plant 
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tanks equipped with 24 inch siphons and automatic feed 
devices. The available head was seven feet, and the 
design allowed a total loss of 1.75 ft. with a net head of 
5.25 ft. on the nozzles. Each pair of tanks doses one- 
half of the bed. 

The final sedimentation basin (Fig. 3) is a single unit 
and is similar to the primary basins. Its walls were 
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carried up an additional three feet to protect the equi 
ment from high water of the creek. A tide gate is yseq” 
on its influent to protect the filter bed from floods. 
Sludge is pumped from this basin to the digesters by 
a pump located in a house adjacent to it. 


Ample By-pass Facilities 

Special attention was given to by-pass arrangements, 
The screen chamber has a weir by-pass above its ep- 
trance that will function automatically if the sewer rungs 
full, and pass sewage around the screen. A sluice gate 
is provided to divert the sewage if it is desired to haye 
access to the screen chamber. It also has a manually 
controlled by-pass that turns sewage directly into the 
creek. A by-pass is also provided at the effluent chan. 
nel of the primary settling basins, and another at the 
lower side of the filters. Thus, sewage may be by-passed 
at any stage of its treatment. 


Sludge Beds 
Six sludge drying beds (Fig. 3) provide an area of 
They are 


0.5 sq. ft. per capita of estimated population. 

















4—Inspection Gallery of Trickling Filters, Fairforest 
Creek Plant 


Fig. 


open. Each bed is 20 ft. wide, with a drain down the 
center. They contain 6 to 10 inches of graded, crushed 
stone and 6 inches of sand. Sludge is admitted at points 
40 feet apart on each bed. The elevation allows sludge 
to be drawn by gravity for about one-half the depth of 
the digestion tanks. If it is desired to empty the tanks 
below this point, it must be pumped. 


Chlorinating Arrangements 


A Wallace & Tiernan vacuum type chlorinator is lo- 
cated in the screen house and is used to control odor and 
to delay septic action as the sewage passes through the 
clarifiers. Another is installed in a small brick house 
just ahead of the dosing tanks. A small amount of 
chlorine is used here for control of odor on the filters 
and to eliminate the filter fly. Occasional use for the 
latter purpose is quite effective. A third chlorinator is 
placed in a house at the junction of the final effluent 
and by-pass lines, for the purpose of sterilization when 
needed. 

An operating house of brick (Fig. 2) contains the 
office, Venturi meter, laboratory, heating equipment for 
sludge tanks, primary sludge pump, and toilets. Elec- 
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and light distribution panels, serving all the 
various units and lighting for the grounds, are also lo- 
cated here. This gives centralized control of the plant. 
The piping and valves for handling sludge are arranged 
allow pumping of fresh sludge, circulation of 
sludge and transferring it trom one tank to the other, 
at will. The sludge heating system consists of a gas 
burning boiler, a circulating pump and necessary piping 
and valves. It is equipped with recording thermometers 
on the out-going and return water lines. 


Laboratory 
The laboratory is fully equipped for conducting im- 
portant tests for proper control of the plant and to de- 
termine the efficiency of the units. Regular analyses are 
made of composite samples collected at three hour in- 
tervals. The following table gives the average results 
that are being obtained. ; 
Average Chemical Analyses at Fairforest Creek Plant 
Raw Final Fresh Ripe 
Sewage Effluent Sludge Sludge 
Sewage treated. . 1,300,000 g.p.d. 
Suspended solids 200 p.p.m. 20° p.p.m. 


tric power 


so as to 


Dissolved oxygen neg. 4.5 p.p.m. 

a 235p.p.m. 31 = p.p.m. 

7a 6.9 6.4 73 
Moisture........ 96% 90% 
Ash in solids. ... 30% 60% 
Gas produced (at 0.7 cu. ft./capita)........ 17,500 c.f. per day 


A deep well was drilled some little distance from the 

















Fig. 5—Sedimentation Basins and Sludge Digesters, Lawsons 
Fork Plant 


plant to furnish a supply of fresh water. A 50,000 gal. 
elevated steel tank was erected, and pipe lines laid to all 
parts of the plant. Water is used for cleaning and flush- 
ing and for general purposes about the office and labo- 
ratory. Blow-out connections were made to the various 
sludge lines where stoppage might occur. Hydrants for 
washing out the various units are located conveniently 
about the grounds. 


Lawson’s Fork Plant 

The other plant is located on Lawsons ork, a much 
larger stream than Fairforest Creek, and handles a 
smaller amount of sewage, 900,000 g.p.d. [*or this rea- 
son only primary sedimentation, chlorination and sludge 
digestion are provided. The plant is designed for 1.5 
m.g.d. capacity, and is mechanically operated throughout 
as is the Fairforest Creek plant. The equipment, how- 
ever, is somewhat different. (See Fig. 5.) 

The screen cleaning mechanism operates with a drum 
and cables. It has a timing control that gives a fixed 
rest period of three seconds at the bottom and a period 
at the top that may be varied from three seconds to 33 
minutes. It is usually operated at about eight or ten 
strokes per hour except when the sewage flow is light. 
It is then cut out altogether and operated manually at 
intervals of several hours. 

The basins here are in duplicate also, but are rectan- 
gular in shape and are equipped with the endless chain 
type of mechanism. This draws the sludge to hoppers 


poate i 27% 


at the influent end of the basins. The hoppers are square, 
with steep sloping sides, tapering to a circular bottom so 
as to eliminate corners where sludge may accumulate and 
become septic. Skimming devices are also included. The 
skimmings being taken off at the effluent end of the 
tanks. These and the sludge are pumped to the digesters. 

The sludge digestion tanks are similar in all respects 
to these at Fairforest Creek plant. A difficult construc- 
tion problem was encountered, however. At about the 
footing level a deep bed of quick sand was encountered. 
This rendered a pile foundation necessary, and the floors 
were re-designed accordingly. The piles were placed 
in circles and their heads capped with concrete, poured 
monolithic with the floor. The floor slab spans from 
cap to cap. Piles 20 ft. long were used and most of 
them were driven to a penetration of 19 ft. without 
difficulty. 

An operating house except for laboratory work serves 
the same purposes as that at the other plant. Such tests 
as are made on the operation of Lawsons Fork plant are 
made at the Fairforest Creek laboratory. Flood protec- 
tion here required the construction of a dyke 12 feet 
high. A by-pass above the plant allows for diverting 
sewage at time of high water. 


Vv 
Association Meetings Scheduled 


Sept. 5-7—Pennsylvania Sewage Works Association. State 
College, Pa. Secretary, L. D. Matter, Kirby Health Center, 
Wilkes-Barre, Pa. 

Sept. 7-9—Pennsylvania Water Operators’ Association. 
State College, Pa. Secretary, I. M. Glace, State Dept. of 
Health, Harrisburg, Pa. 

Sept. 19-20—Michigan Conference on Water Purification. 
Grand Rapids, Mich. Secretary, John M. Hepler, State Dept. 
of Health, Lansing, Mich. 

Sept. 19-22—New England Water Works Association. Hotel 
Stratfield, Bridgeport, Conn. Secretary, Frank J. Gifford, 
Community Water Service Company, Dedham, Mass. 

Sept. 21-22—Central States Section, American Water 
Works Association. Hotel Pantlind, Grand Rapids, Mich. 
Secretary, B. J. Lechmer, City Water Commission, Erie, Pa. 

Sept. 22-23—Missouri Water and Sewerage Conference. 
Ninth Annual Meeting, State Capitol, Jefferson City, Mo. 
Secretary, Herbert Bosch, Chief Engineer, State Dept. of 
Health, Jefferson City, Mo. 

Sept. 25-27—Wisconsin Section, American Water Works 
Association. Hotel Schroeder, Milwaukee, Wis. Secretary- 
Treasurer, L. A. Smith, Superintendent Water Works, 
Madison, Wis. 

Sept. 25-27—American Society Municipal Engineers. Mil- 
waukee, Wis. Secretary, C. W. S. Sammelman, 4359 Lindell 
Blvd., St. Louis, Mo. 

Oct. 7-9—Conference of State Sanitary Engineers. Hotel 
Claypool, Indianapolis, Ind. Secretary, R. E. Tarbett, U. S. 
Public Health Service, Washington, D. C. 

Oct. 9-12—American Public Health Association. Indian- 
apolis, Ind. Executive Secretary, Dr. Kendall Emerson, 450 
Seventh Ave., New York City. 

Oct. 12—Central States Sewage Works Association. Hotel 
Claypool, Indianapolis, Ind. Secretary, Gus. H. Radebaugh, 
Yo Sanitation District of Urbana, III. 

Oct. 16-19—Southwest Water Works Association. Okla- 
homa City, Okla. Secretary, Lewis A. Quigley, Superinten- 
dent Water Department, Fort Worth, Texas. 

Oct. 19-20—Minnesota Section, American Water Works 
Association. Hotel Curtis, Minneapolis, Minn. Secretary, 
R. M. Finch, 414 Flour Exchange Bldg., Minneapolis, Minn: 

Oct. 20-24—California Section, American Water Works 
Association. Hotel Oakland, Oakland, Calif. Secretary, R. F. 
Brown, California Water Service Company, Stockton, Calif. 

Oct. 24-26—Rocky Mountain Section, American Water 
Works Association. Denver, Colo. Secretary-Treasurer, 
Dana E. Kepner, 226 Continental Oil Bldg., Denver, Colo. 

Oct. 26-28—Missouri Valley Section, American Water 
Works Association. St. Louis, Mo. Secretary, Prof. E. L. 
Waterman, University of Iowa, Iowa City, Iowa. ; 

Oct. 27-28—New York State Sewage Works Association. 
Roger Smith Hotel, White Plains, N. Y. Secretary, A. S. 
Bedell, State Dept. of Health, Albany, N. Y. 

Nov. 6-9—North Carolina Section, American Water Works 
Association. Hotel Vance, Statesville, N. C. Secretary, Prof. 
H. G. Baity, University of North Carolina, Chapel Hill, N. C. 
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ACCOUNTING FOR ANTHRACITE’S 
SUPERIORITY TO SAND AS A FILTER MEDIUM 


By HOMER G. TURNER’ and G. S. SCOTT” 


anthracite possesses distinct advantages as a filter 

medium for water purification. In a previous 
paper’ experimental data were given showing that fine 
anthracite is more efficient than Ottawa sand of the same 
screen mesh in the removal of turbidity. It is the pur- 
pose of this paper to inquire into the reasons for this 
superiority. 

It might be well to begin our inquiry with a brief 
review of the origin of these two materials, for they 
have inherent differences which should not be over- 
looked. 

Silica sand is the product of chemical and physical 
weathering of rocks containing quartz. ‘This mineral, 
being vastly more resistant, both chemically and physi- 
cally, than most of the associated minerals, has main- 
tained its integrity through all weathering processes. 
The forces of transportation by wind or water have 


I ABORATORY experiments show that crushed 











B 
Lump of Anthracite After 
Treatment to Show Micro- 
Structure. Dark Bands Are 
Former Wood and Light 
Bands Are Areas of Plant 
Debris. 





Lump of Anthracite as It 
Appears Without Treatment. 
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Plate I 


further purified this quartz by sorting and have at the 
same time rounded the grains. When the sand is finally 
deposited in its resting place it is composed of rounded 
grains of almost pure silica and hence is almost always 
exactly 2.65 in specific gravity. 

Anthracite is the fossil remains of ancient swamps. 
The original tree trunks, branches, leaves and plant 
debris have been buried and changed by chemical and 
biochemical action into beds of highly carbonized or- 
ganic matter. Pressure of overlying rocks and dynamic 
metamorphism, such as the folding of great thicknesses 
of strata, have further cemented this material and re- 
moved volatile matter, leaving a substance which is 
almost wholly carbon. 

This final product is a hard, brilliant, black mass 
which breaks into angular fragments and which is appar- 
ently homogeneous in structure. When it is properly 


1Director and *Assistant Director of Research for the Anthracite 
Institute School of Mineral Industries, The Pennsylvania State 
College, State College, Pa. 

1Homer G. Turner and G. §S. 
Filtration Through 
April, 1933. 
treated, however, and examined under 


_S. Secott—“Clarification of Water by 
Anthracite’—WaTER WorRKS AND SEWERAGE, 


the microscope, 
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it is seen that the original plant entities have not log 
their identity.2 Tree trunks, leaves, spores, and other 
plant constituents are clearly visible although very much 
reduced in size and more or less altered in other respects, 
Plate 1 shows a piece of coal in its natural state and as 
it appears under the microscope after suitable treatment, 
The black bands in the treated specimen are woody 
branches or fragments of tree trunks and the lighter 
areas between are layers of plant debris. 

These different constituents not only vary in composi- 
tion but, what is more significant, they vary in specific 
gravity. From this it might be anticipated that the 
specific gravity from grain to grain would vary in filter 
coal prepared from a given bed of anthracite and that 
this difference would be still greater where several beds 
were crushed to provide coal for filter purposes. From 
a study of specific gravities of 200 “face” samples taken 
from all working beds over the whole anthracite region 
it has been found that there is an actual average specific 
gravity difference of 0.10 in the coals from the same 
mine. Specific gravities over the whole region averaged 
from 1.49 to 1.68 for the different mines. 

The foregoing fundamental considerations have shown 
that filter sand is composed of rounded grains practically 
identical from grain to grain in composition, specific 
gravity, and shape; that filter anthracite is composed of 
angular grains differing from grain to grain in composi- 
tion, specific gravity, and shape. Let us then, consider 
the significance of these differences before presenting 
experimental data. 
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Experimental Filters. 


A filter bed, after backwashing, is essentially a classi- 
fied bed, with the finer particles concentrated near the 
top. Research in ore dressing has shown that classifica- 
tion is governed by the particle size, particle shape, and 
specific gravity difference between particles and the fluid 
medium in which they are suspended. When _ using 
water, as in filtration work, the density of the fluid is 
1.0 for a “free settling” condition, such as would be the 
case if the filter bed were expanded several hundred pet 
cent, and is somewhat greater than 1.0 when the expan- 
sion of the filter bed is such that the particles collide 
with each other. The latter condition is known as “hin- 
dered settling.” 

If we consider that silica sand has a practically con- 
stant specific gravity of 2.65, and a comparatively uni- 
3H, G. Turner, 


thracite with Comparison to Bituminous Coal,” 
February, 1939. 


“Constitution and Nature of Pennsylvania An- 
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Fig. 2—Sicve Analysis of Anthracite Bed from Top to 
Bottom. 


form particle shape, it would be expected that classifica- 
tion of a sand bed would be largely a classification 
according to size. Since anthracite is angular in shape, 
and since the specific gravity of individual particles in 
a given sample varies within certain limits, it would be 
expected that anthracite would be classified according 
to several factors, and, therefore, the size distribution in 
a given horizontal stratum, would be greater than that 
for sand. 

Due to the much lower specific gravity of anthracite, 
a bed less compact than that of sand might be expected 
after backwashing. It would also be expected that the 
greater angularity of particle would tend to give a 
greater porosity for anthracite. 

A pyrex tube 2 and 5/16th inches in diameter, with 
water connections at the bottom, was set up in a vertical 
position. A 3-inch stratum of lead shot (1.75 mm. 
diameter) was placed in the bottom of the tube to dis- 
tribute the wash water uniformly. A sample of com- 
mercial filter sand was poured dry into the tube to give 
a bed 15.4 inches deep. This sample was then back- 
washed for 30 minutes at 50 per cent expansion of the 
bed and after settling the depth of bed was measured. 
The water was then drained off and the sand removed 
through the bottom of the tube in sections. Each section 
was dried, weighed, and sized. The results are shown 
in Fig. 3. A sample of fine anthracite was treated in 
alike manner. The results for anthracite are shown in 
Fig. 2. The sizes of sand and anthracite used in these 
experiments are shown in Fig. 1. 

Actual measurements of the porosities of the two top 
sections in each filter are shown on the charts. The 
porosity of the coal near the top of the filter is 13 to 15 
per cent greater than the porosity of the sand. These 
porosities were determined by the Hulbert method.* 


Further examination of these charts shows the fol- 
lowing points: (1) A greater size distribution near the 
top in the case of the coal filter. (2) The 30 & 35 mesh 
material in the case of sand tends to concentrate in the 
intermediate strata. (3) The 25 30 mesh sand tends 
to concentrate in the intermediate and bottom strata while 
the coal of this size is distributed more or less uniformly 
from top to bottom. (4) The 20 x 25 and 18 X 20 
mesh sands are much more concentrated near the bottom 
than is the case with coal of the same sizes. 

Anthracite, because of its lower specific gravity and 
its angular particle shape, offers a greater porosity than 
does sand. At the’same time, due to its angular shape, 
it exposes more surface to the floc than does the rounded 
sand, since a spherical shape possesses the least surface 
per unit of volume of any solid. 

Due to the variation in specific gravity and to the 
angular shape of particle, an anthracite filter bed is more 
uniform from top to bottom with respect to particle size 
distribution. 

These properties combine to permit greater depth of 
floc penetration with consequent decrease of clogging 
near the surface and thus permits longer filter runs, 
with a given efficiency in the removal of suspended mat- 
ter (turbidity) from the water. 

Greater efficiency is obtained because of the larger 
area of grain surface exposed, and because the increase 
in particle size with depth is less marked with anthracite 
than is observed in the case of sand. 

Acknowledgment.—The writers wish to acknowledge 
the codperation of the Mineral Industries Experiment 
Station of the Pennsylvania State College. 


8Robert Hulbert and Douglas Feben, “Hydraulics of Rapid Filter 
Sand,” Proc. of Central States Section of American Water Works 
Asso., at Erie, Pa., September, 1932. 
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OBSTACLES ENCOUNTERED IN THE FLOW 
OF WATER THROUGH FILTER BEDS 


By JOHN R. BAYLIS 


gineers to devise better means of estimating filter 

performance. It is known that there are several 
factors which influence the length of the filter run—the 
more important of which are: (1) Size of sand—or to 
be more specific—the size of the openings through the 
sand. (2) Rate of flow. (3) Amount of suspended 
matter. (4) Toughness of the suspended matter. 
(5) Cracks which form in the surface of the filter bed. 
(6) Temperature of the water. (7) Depth of the sand 
bed. Attempt has not been made to list these factors in 
the order of their importance. 

To obtain more information on filter performance, the 
Committee on Filtering Materials of the American 
Society of Civil Engineers has been sponsoring a series 
of tests on filter sands, varying widely in size and grad- 
ing, at several water filtration plants throughout the 
country. This work, which is under the direction of 
Mr. James W. Armstrong, is now nearing completion. 
The sand for these experiments was sieved to certain 
sizes, and the beds were made up to cover fairly wide 
range in size and grading of the material. The same 
kind of material was used by all of the cities coOperating 
in the work, and any difference in filter performance 
should be due to the water or the manner in which the 
filters are being handled at the different plants. Efforts 
were made to have the operation at all plants as uniform 
as possible. The writer does not know what major 
conclusions will result from these experiments, but surely 
something of value will be determined. 


pee years it has been the desire of filtration en- 


In addition to this work, others have been studying 
certain phases of filter performance. Hulbert and 
Feben’ have published the results of their very com- 
prehensive investigation of the flow of clear water 
through clean sand; that is, the initial loss of head or 
friction through the sand bed. [rom this, they developed 
a formula for the flow of water through sand which is 
somewhat different from formulas developed by Hazen 
and others. It might be well to state that Hazen’s 
formula’) was for computing the flow of water through 
slow sand filter beds and that it gives very good results 
for such beds. It appears not to be quite so accurate as 
the recently developed formulas for the flow through 
rapid sand filter beds. The formula developed by Hul- 
bert and Feben is as follows: 


9.84 Cp | dr 


10° 


| 


S189 (t + 20.6) 


== loss of head in feet. 
depth of sand in inches. 
rate of flow in m.g.a.d. 
= coefficient of porosity. 
sand size in mms. (50 per cent or median sieve 
size). 
t = water temperature in degrees I’. 
This formula shows the effect of the size of the sand 
to vary inversely as the 1.89 power of the diameter. 
Prof. Gordon Fair, at the June meeting of the Ameri- 
can Water Works Association held in Chicago, gave 
results of investigations conducted under his directions 
on the flow of water through sand. The writer does 


not have a copy of the formula presented by Prof. Fair, 
but it differed somewhat from the one developed by 
Hulbert and Feben. Fair found that the loss of head 
varies inversely with the size of sand squared. There 
also was a difference in the porosity factor. There seems 
to be little doubt that Prof. Fair has given us a very 
useful formula which is applicable to all conditions where 
it is merely a matter of the flow of clean water through 
sand. Within the ranges of sand sizes used in rapid 
sand filters, the formula developed by Hulbert and 
leben also appears to be very accurate. 

The writey should like to commend very highly the 
excellent work of Hulbert and Feben, and that of Prof. 
Fair. The only justification of this article is that some 
have formed the opinion that it is only a matter of 
adding to these formulas certain other factors and we 
will have a formula for computing actual filter per- 
formance. It is not believed that the problem is so easy 
of solution and the reasons for this belief will be given. 
The formula by Prof. Fair, however, should be very 
useful in computing the flow of water through most any 
porous material. 


Character of the Suspended Matter—One of the rapid 
sand filters (10 sq. ft. in surface area) in the Chicago 
Experimental Filtration Plant was operated four years 
on the raw Lake Michigan water without any treatment 
whatever. The time required for this filter to reach 8 
feet loss of head varied from a maximum of 140 hours 
the latter part of January, 1930, to a minimum of 0.6 
hour May 2, 1929. There were enough runs shorter 
than 1 hour and enough runs longer than 50 hours to 
demonstrate that it was no mere accident which caused 
these extremes. There were a number of runs of less 
than 3 hours when the turbidity of the raw water was 
5 or less. The maximum run occurred with a turbidity 
averaging about 20. Except for turbidities above about 
50, there was no relation between the turbidity and the 
length of the run. 

In general, the results showed that the factors influenc- 
ing the length of the run, other than the size of the 
opening through the bed, was limited almost entirely to 
the character of the suspended material, and not amount 
of suspended matter. The actual filter runs for a def- 
inite treatment and a definite period of sedimentation 
were so near a definite ratio to those on the control 
filter receiving the water without treatment, that the 
runs on the latter! could be used as a basis for computing 
the filter runs which would be obtained in the plant. 


With sand of a definite size, the major factor influenc- 
ing the lengths of the filter runs is the character of the 
suspended matter originally in the water and the amount 
of this matter which reaches the filters. Perhaps some- 
thing as to the clogging tendency of the water may be 
told from a microscopical examination of the water. In 
our experimental work the relation between the micro- 
organisms in the water going to the filters and the filter 
runs seem close enough for approximate evaluation, but 
certainly not for accurate evaluation. The microscopical 
characteristics of the Lake Michigan water, however, 
may vary widely from other waters. In the very be- 
ginning of our study of filter performance we found this 
major factor impossible to estimate, except that we 
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could roughly approximate it by microscopical examina- 


tion of the water. | “ 

At the present time there is no uniform procedure of 
making microscopical examinations and different labora- 
tories will vary widely in the enumeration and measure- 
ment of the volume of the organisms. If there was 
uniform procedure in the microscopical examination of 
water which gave uniform counts and volume of the 
organisms, this still would not reduce their effect upon 
filter runs to mathematical exactness. The size and 
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COMPACT ALUMINUM HYDROXIDE 


COAGULATION CONTAINING MICROORGANISMS. 
Fig. 1—Mat of Organisms Collected at the Surface of a Filter 


Bed 


length of the individual organism or masses of organisms 
would have to be taken into consideration. Bryozoa or 
crustacea which produce only 4 or 5 cubical standard 
units per cc. may clog much worse than some of the 
other organisms which occur to the extent of 400 to 500 
cubical standard units per cc. Filamentous organism of 
10 to 20 volumes per cc. also may clog worse than 
several hundred volumes of some other organism. 

Before there can be any progress in attempting to 
reduce the effect of the suspended matter on filter runs 
to mathematical computation, there must be material 
improvement in microscopical examinations. It is true 
that all waters are not affected so greatly by microorgan- 
isms as the Lake Michigan water, yet most waters now 
being filtered have filter runs which vary widely. Figure 
1 shows a drawing of a mat of organisms collected at 
the surface of a filter bed. It should be evident that the 
long organisms are very much more effective in strength- 
ening the coagulation than the same volume of certain 
spherical organisms. Any attempt to take the character 
of the suspended matter in water into consideration for 
filter performance must be accompanied by an improve- 
ment in microscopical tests which more accurately takes 
into consideration the shape of the organism. After all 
this is done, there is no assurance that we would be 
much nearer reducing filter performance to mathematical 
computation, for there are other factors which effect the 
results. 

Periods of Weak Flocculation—There are periods of 
weak flocculation which occur in many waters. This is 





greatly influenced by the character of the suspended 
matter, and to a certain extent, the temperature of the 
water, yet there appears to be an unknown factor. The 
writer found at Baltimore that there were periods in 
which the coagulated matter would pass through the sand 
beds before the loss of head reached the maximum. 
These periods always occurred in the winter months, 
but temperature alone was not the cause. [ilters had 
to be washed on the basis of the clarity of the filtered 
water without considering the loss of head. Filters with 
about 0.4 mm. sand for the 10 per cent size, sometimes 
had to be washed by the time the loss of head had in- 
creased 18 to 20 inches over the initial loss. 

Not many filter operators are aware of this condition, 
yet there is evidence that such conditions occur in a 
number of plants. This factor certainly will have to be 
taken into consideration in the study of filter per- 
formance. It vitally affects the design of the proposed 
filters for Chicago, and is the factor which determines 
the rate of filtration and size of sand which may be 
used. Our experiments have not indicated any definite 
cause, nor any method of predicting when such periods 
of weak coagulation will occur. It is not a condition 
occurring with one type of coagulant, but occurs with all 
coagulants suitable for water treatment. With the pres- 
ent lack of interest in the strength of the flocculation 
produced in water coagulation, it may be a number of 
years before this important factor is understood. 

Manner in Which Filtration Takes Place—A _ third 
and very important factor affecting the lengths of filter 
runs is the manner in which the water passes through 
the deposited suspended matter which is removed from 
the water. In an article in the January, 1930 issue of 
WATER WorKS AND SEWERAGE, the writer explained his 
views of what takes place at the surface of a filter bed. 
This opinion has been formed after many observations, 
both on filter beds and upon glass tube filters. The 
three illustrations in Figure 2 serve to indicate what 
happens. When the filtration is nearly all at the surface, 
a mat is formed which prevents any further penetration 
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Fig. 2—Illustrating What Takes Place in a Filter Bed 


of the suspended matter unto the filter bed, unless there 
are breaks through the mat. When the mat forms with- 
out breaks, the filter runs are short and are usually char- 
acterized by a gradual increase in the rate at which the 
loss of head increases. Filter runs under such condi- 
tions are usually too short for the practical operation 
of rapid sand filters. 

What takes place most frequently in rapid sand filter 
beds is shown by the middle illustration and the one to 
the right in Figure 2. Apparently there are very few 
who have given much thought to how the coagulated mat- 
ter penetrates into the sand beds. It seems to be the 
opinion of many that the coagulated matter which is first 
filtered out is gradually forced downward into the bed. 
This is not the case. Nearly all of the coagulated matter 
removed by filtration stays where it is deposited. Breaks 
occur through the surface at numerous points, dislodg- 








334 


ing some of the suspended matter in the path of the 
break, and carries it further downward, but this is a 
very small percentage of the total matter which has 
filtered out. By the time the filter is nearing the end 
of the run, most of the water is going into the bed 
through well defined holes or cracks through the surface. 
It does not seem possible that this effect upon the flow 
can be determined by computation. General assumption 
based upon empirical data may be made, and it is believed 
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Fig. 3—Illustrating What Happens When a Filter Bed Pulls 
Away from the Walls 


that this is about as close as one will be able to compute 
results. 

Cracks in Filter Beds—There probably is not a single 
filter bed throughout the country that has been in use for 
more than several months which does not have its filter- 
ing surface increased during the runs. Always there is 
at least a slight pulling away from the side walls of the 
filters in every rapid sand filter bed- where the loss of 
head is allowed to run higher than about 5 to 6 feet. It 
may be as little as 1/16th inch in some beds and as much 
as an inch or more in others. This is not to say that 
the sand pulls away from the side walls all the way 
around the bed, but there is at least some pulling away 
in every bed. For fully three-fourths of the beds now 
in operation this pulling away is as much as one-quarter 
inch or more at certain seasons of the year. 

The illustration in Fig. 3 shows approximately what 
happens as the bed pulls away. The writer made un- 
usual efforts to prevent pulling away from the side walls 
in some of the filters at the Chicago Experimental Filtra- 
tion Plant. A surface wash was installed and used regu- 
larly. The beds were kept unusually clean by use of 
this wash in addition to the regular wash. At first it was 
thought that we were going to be able to prevent side- 
wall cracks, but later it was found that there was a slight 
pulling away, which seldom exceeded % inch at the sur- 
face of the bed. This, however, was enough to effect 
the results. Our larger filters have 100 square feet of 
filtering surface and 40 linear feet of sidewall for each 
filter. Pulling away from the sidewall to a depth of 6 
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inches entirely around the bed is equivalent to increasing us 
the filtering surface by 20 per cent. = 
A filter which has 1,400 square feet of filtering sup 
face and is composed of 2 beds 14 feet wide and 50 feet 
long has 256 linear feet of sidewall. If the bed pulls 
away from the sidewall to a depth of 1.0 foot, nothing 
uncommon in some plants, the increase in filtering gyp- 
face due to this pulling away is approximately 18 per 
cent. How can the effect of pulling away from the side. 
walls, which occurs in all filter beds to a certain extent, 
be taken into consideration in a mathematical formula? 
Not only do all filter beds pull away from the side 
walls, but cracks occur at times over the surface of the 
beds. It might be possible to prevent these cracks by 
use of a more effective washing system, such as the sur- 
face wash, but practically no one uses such a wash at the 
present time. Where surface cracks do not occur in the 
surface of the filter beds it is due more to the character 
of the water than to some unusually efficient washing 


Fig. 4—Cracks in the Surface of a Filter Bed 


system. The photograph in Figure 4 shows a condition 
in which the surface area of the filter bed has been in- 
creased more than 100 per cent over that of the normal 
surface of the filter bed. 

The writer hopes these few remarks on some of the 
difficulties which will be encountered in attempting to 
reduce filter performance to mathematical computation 
will not be taken as criticising research work on the flow 
of water through sand. They are made to give some 
idea of the complexity of the problem. The writer is of 
the opinion that there are three major factors which so 
greatly overshadow other factors in filter performance 
that formulas for the flow of water through filter beds 
will be of minor value in computing filter performance 
unless they can accurately evaluate each of these factors. 
The factor of most importance is, of course, the size of 
the openings through the filtering material. The second 
major factor is the amount and characteristics of the sus- 
pended material such as size, shape, and strength of the 
suspended particles. This might be designated the clog- 
ging factor. The third factor is the extension of the 
filtering surface during the runs, and the formation of 
small holes through the surface layer. 

The third factor may be improved or modified by 
using some washing system such as the surface wash, if 
any advantage would be gained by so doing. The first 
factor is capable of being expressed fairly accurately in 
a mathematical formula, but is not believed that there is 
any hope of reducing the second factor to mathematical 
computation. Such knowledge as may be gained will be 
largely empirical. 
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NOTES ON THE FERRIC CHLORIDE 
COAGULATION OF SEWAGE 


By E. F. ELDRIDGE 


Engineering Experiment Station, 
Michigan State College, 
East Lansing, Mich. 





C HEMICAL precipita- 


tion is one of the 

original methods of 
sewage treatment, but has 
been largely replaced in re- 
cent years by biological proc- 
esses. This change was due 
primarily to the cost of the 
chemicals and the quantity of 
sludge produced by the 
chemical process. Recent 
trends in sewage treatment 
are back to the use of chem- 
icals, the objections having 
largely been removed by 
lower chemical costs and the 
development of mechanical sludge handling and filtration. 

The author is of the opinion that more knowledge of 
coagulation as practiced in water treatment must be ap- 
plied to sewage and that the trend of future develop- 
ments will be along the line of coagulation rather than 
chemical precipitation. The distinction between the two 
processes is largely a matter of. the quantities of chem- 
icals used and the methods of application. 

The object of coagulation in sewage treatment is the 
removal of finely divided suspended matter and a coagu- 
lation of the sewage colloids. Some knowledge of the 
nature of these colloids and their flocculation is essential 
to a successful application of this process. The follow- 
ing discussion is a brief presentation of the author’s con- 
ception of colloid flocculation with especial reference to 
its application to sewage treatment. 











E. F. Eldridge 


Colloid Flocculation 


When ferric chloride is added to water in the normal 
pH range, hydrolysis takes place resulting in formation 
of hydrates of ferric oxide, often wrongly termed ferric 
hydroxide. There are many of these hydrates, the one 
probably predominating in the concentrations used in 
water treatment is Fe,O, H,O. 

Whether or not the ferric oxide hydrate will flocculate 
or whether it remains as a colloid depends upon a num- 
ber of factors. This colloid carries a positive charge in 
the acid pH range and a negative charge in the alkaline. 
The transition from positive to negative (the isoelectric 
point) comes in the range between pH 6.5 and 8.5. 

The positive charge which is carried by the ferric 
oxide hydrate colloid is probably due in a great measure 
to absorbed hydrogen ion, because it has a high absorb- 
ing power for this ion. The intensity of this charge 
increases with the hydrogen ion concentration, i. e., low- 
ering of the pH value. 

Coagulation of the colloid can be accomplished by: 1, 
an adjustment of pH; 2, neutralization of the charge by 
the addition of a colloid of opposite charge ; 3, neutraliza- 
tion of the charge by an ion of strongly opposite charge. 

Water from different sources contains different types 
and quantities of colloidal material and varies in the kind 
and quantity of ions in solution. For this reason, each 





water will have its own optimum range for ferric oxide 
hydrate flocculation. 

For instance, the tap water at Michigan State College 
will produce a good floc with ferric chloride in a ph 
range of 6.5 to 8.0, while no floc is formed below 6.5. 
On the other hand, a highly turbid river water used in 
certain flocculation studies gave excellent floc formation 
between pH 4.0 and 5.5, but no flocculation above 5.5. 

This difference was due to the variation in colloidal 
material and ions in solution in each of the waters. The 
highly turbid river water contained a considerable quan- 
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tity of negatively charged colloidal material which held 
up the flocculation of the two colloids until the intensity 
of the positive charge of the ferric oxide hydrate was 
equal to the negative charge on the turbidity colloid. As 
the pH was lowered, the intensity of the positive charge 
on the ferric oxide hydrate increased. At the same time, 
the negative colloid was approaching its isoelectric point 
and the intensity of the negative charge was decreasing. 
When the two were equal, flocculation occurred. 

Colloids have the power of absorbing ions and the 
electrical charge which is responsible for keeping them 
in the colloidal condition is greatly affected by the ions in 
solution in the water being treated. The effect of the 
addition of ions and the charges carried by them was 
shown in the case of the turbid river water. The highly 
positive manganese ion added in the form of manganic 
chloride caused a good floc to be found at a pH as high 
as 6.5. In other words the range over which flocculation 
occurred was extended from pH 5.5 to 6.5 by the addi- 
tion of four valent manganese ions. 

This same extension of the pH range by the addition 
of ions was shown in the case of the college tap water. 
Chart I shows how the range was extended by chloride, 
sulphate, and phosphate ions. In this case, since the 
ions added were negative, the range was extended toward 
the acid side. Positive ions extend the range toward the 
higher pH values while the negative ions extend it 
toward the lower values. 
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Those ions having the higher valence, either positive 
or negative, have the greater coagulating power. Thus, 
in order phosphate, sulphate, chloride; of the positive 
ions, manganese, chromium, calcium and sodium. The 
quantity of the ions necessary for coagulation depends 
upon the quantity of colloid present. Any amount be- 
yond the quantity necessary to neutralize the charge on 
the colloid will obviously be of no added value. 

Another agent to assist coagulation of ferric oxide 
hydrate in the presence of negative colloidal matter is 
the oxidizing agent, potassium permanganate. The effect 
of this agent is much more pronounced than that of any 
of the ions added. Quantities of potassium permanga- 
nate as low as two p.p.m. permitted the formation of the 
ferric oxide hydrate floc in the turbid river water at the 
normal pH range of the water, pH 7.8. This represented 
an extension of the range by more than two full units of 
pH value, i. e., from 5.5 to 7.8. 

This effect can be attributed to the highly positive po- 
tential of the permanganate ion. Three of the seven posi- 
tive charges of the manganese in the permanganate are 
extremely active and will account for the great neutraliz- 
izing effect on the negative colloids present in the water. 
[f this is true, other oxidizing agents should have a 
similar effect. None of those tried, however, had any- 
where near the activity of the permanganate. Chlorine 
was shown to have some beneficial effect as was potas- 
sium chromate. Neither of these, however, are as 
strongly positive as the permanganate. 

The addition of ions and oxidizing agents in this man- 
ner will bring about the flocculation of ferric oxide hy- 
drate at the normal pH range of the water being treated 
where otherwise the pH required might be so low as to 
necessitate a readjustment after clarification. As applied 
to sewage, however, a low pH value would not be as 
objectionable. 


Sewage Coagulation 


For the past few months an experimental plant has 
been in operation at the Engineering Experiment Sta- 
tion for the purpose of making a study of ferric chloride 
coagulation of sewage. Many interesting facts have 
been established. Among them it has been established 
that to obtain the maximum clarification effect from 
coagulation, a mixing and flocculation period of about ten 
minutes is essential. In applying ferric chloride at ex- 
isting sewage treatment plants unless flocculating facili- 
ties are provided much, if not most, of the effect of the 
chemical is lost. 

Regulating conditions in sewage coagulation must be 
similar to that practiced in water treatment, but will 
always be somewhat more difficult because of the rapidly 
varying conditions. In the experimental plant, good floc 
formation was sometimes obtained at the normal pH of 
the sewage which was between 7.0 and 7.5. This was 
the case when the sewage was thin or weak. As its col- 
loidal content increased, the floc became lighter in weight 
and did not settle well. Under these conditions an ad- 
justment of pH usually produced a better floc. Much 
better floc formation was obtained at these times by the 
addition of a small amount of potassium permanganate 
without a change in pH. ‘The beneficial effect of the 
permanganate ion on the flocculation of this particular 
sewage was clearly evident. 

As is the case in water treatment, the quantity of 
coagulant required bore a direct relationship to the char- 
acter of the sewage at any particular time. Quantities of 
from 10 to 30 p.pm. of ferric chloride were used. 
Twenty p.p.m. usually gave a good floc and fair clari- 
fication. When the colloidal matter was high, the addi- 
tion of from 5 to 7 p.p.m. potassium permanganate along 


with the 20 p.p.m. ferric chloride always produced aq ~ 
excellent floc. 

The suspended solids in the crude sewage varied be. 
tween 200 and 350 p.p.m. By regulating the coagulation 
to conform with the sewage, the suspended solids could 
invariably be reduced to between 18 to 25 p.p.m. Settl 
without treatment reduced the suspended solids to he. 
tween 70 and 110 p.p.m. 

The results from the experimental plant operation 
show quite conclusively that ferric chloride coagulation, 
properly applied, is a valuable adjunct to settling in 
sewage treatment. 

Proper conditions and effective equipment for floc for- 
mation and coagulation, however, appear to be essential 
to the success of the process. 

v 
Special Evening Courses in Sanitary 
Engineering 

New York University announces that during the Fall 
and Winter of 1933-34 evening courses in Sanitary En- 
gineering are to be given in conjunction with its 
Graduate School of Engineering. These courses have 
been especially designed to prove useful to practicing 
engineers who may take them without interfering with 
their normal business activities. 

Thorndike Saville, Professor of Hydraulic and Sani- 
tary Engineering in the newly established School of 
Sanitary Engineering, has arranged for the Evening 
Engineering Division, which if successful the first year, 
will become an established part of the Graduate School. 
This constitutes the first attempt of its kind in the 
metropolitan region of New York City and should prove 
of material value in offering engineers now engaged in 
Public Health Engineering and Consulting Sanitary 
Engineers, generally, an opportunity to keep abreast of 
developments and advances in the fields of Water Supply, 
Sewage Disposal, and General Sanitation. 
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Traveling Power Hammer 


The Keystone Driller Company of Beaver Falls, Pa., 
has recently brought out a new attachment which ap- 
pears to have a broad scope of usefulness in connection 
with their steam shovels. As the picture indicates, the 
attachment when fastened to the boom of a revolving 


al 


Keystone Traveling Hammer 


shovel serves as a powerful demolition hammer, weigh- 
ing 3,000 pounds and capable of delivering 20 blows in 
one minute. This represents the fourth of the Keystone 
shovel attachments which are available to make their 
revolving shovels useful for a variety of applications. 
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DIGEST’ OF CIRCULARS NO. 1 AND NO. 2 ISSUED 
BY FEDERAL EMERGENCY ADMINISTRATION 
OF PUBLIC WORKS, JULY 31 AND AUG. 1, 1933 


Circular No. 1 

The purposes, policies, functioning, and Sag nora of the 
Federal Emergency Administration of Public Works are ex- 
plained. In addition the detailed rules and regulations pre- 
scribed by the President are given. These rules control all 
contracts let and all loans and grants made pursuant to Title 
II of the N. R. A. Municipalities preparing applications for 
Federal aid for construction of water supply and sewerage 
improvements should study Circular No. 1 carefully. Out- 
standing excerpts from the circular follow: 

“The President and _ the Emergency Administration “oats 
will aid in the construction and financing of any public works 
project deemed worthy of inclusion. 

“No grant shall be in excess of 30% of the cost of labor 
and materials ... in deciding to extend any aid or grant to a 
municipality . . . the President may consider whether action is 
in process or in good faith assured therein, reasonably de- 
signed to bring the ordinary current expenditures thereof 
within the prudently estimated revenues thereof.” 

“He (the President) may extend the benefits ... to public 
bodies notwithstanding limitations on their power to borrow.” 

“The President has power to acquire any... property in 
connection with any projects approved by him to construct or 
finance the construction thereof and to lease such projects with 
or without privilege of purchase.” 

“The administrator, the state advisory board and the state 
engineer (P. W. A.) will apply the following tests in determin- 
ing the eligibility of each project submitted: 

(1) The relation of . .. the project to co-ordinated planning 
and its social desirability. 

(2) Economic desirability . .. that is, its relation to unem- 
ployment and revival of industry. 

(3) The soundness of the project from an engineering and 
technical standpoint. 

(4) The financial ability of the applicant to complete the 
work and to reasonably secure any loans made by the U. S. 

(5) The legal enforceability of the securities to be purchased 
by the U. S. or of any lease to be entered into between the 
applicant and the U. S.” 

“Projects integrated with and consistent with a state plan are 
to be preferred . . . projects which can be started promptly are 
to be preferred . . . projects near centers of unemployment are 
to be preferred.” 

“The following classes of projects will be preferred as to 
the grant: 

(1) Water works projects not unduly burdening the com- 
munity with debt and necessary for its health and convenience. 

(2) Sewer projects of the same character. 

(3) Sewage disposal projects sufficiently comprehensive to 
render a river or lake system, used by many communities, safe 
as a water supply, and other sewage disposal projects.” 

The grant will not be allowed unless the public body either 
(a) has power to sell to the U. S. its bonds in sufficient amount 
to reimburse the U.S. for its outlay (less the grant if allowed) 

. and enters into a contract so to do and to complete the 
project or (b) has power to convey the site of the project to the 
U. S. and contracts so to do, and to pay rental sufficient to reim- 
burse the U. S. for its outlay less the grant if allowed, and to 
complete the project, or (c) or is in process of securing the 
necessary powers... .” 

“The U. S. will bid par and accrued interest, for bonds to 
finance projects . . . provided all bonds bear interest at the rate 
of 4% or more. In the event such bonds bear interest at the 
rate of more than 4% the difference between 4% and the coupon 
rate will be refunded by the U. S. from time to time during the 
period while such bonds remain in the possession of the U. S.” 

“Bonds and obligations under contract of least are to be 
annually amortized pursuant to state statutes and according to 
the life of the project not to exceed 30 years except in the case 
of such projects as obviously have a longer life and in no case 
to exceed 50 years.” 

“When the applicant shall have furnished information and 





*Prepared by the Division of Sanitation of the State Depart- 
ment of Health of New York. 


evidence . . . and the project has been approved . . . a contract 
will be drawn embodying such approved terms and if agreed 
to will be executed by the administrator and the applicant. The 
contract will state all the terms, including the wage and labor 
conditions, and will provide for supervision by the Adminis- 
trator: ....” 

“The immediate program shall include only such projects as 
can (1) be started in 30 days, (2) are safe and sufficient from 
an engineering standpoint, (3) are necessary and convenient 
from a social standpoint, (4) the applicant has a balanced 
budget or is in process of balancing it.” 

“To the extent such projects are before it, the board and 
state engineer (P. W. A.) will give priority in the following 
order: (1) Waterworks and sewerage projects, (2) sewage dis- 
posal projects sufficiently comprehensive to render river or lake 
systems safe as water supply for large masses of population, 
and other sewage disposal projects, (3) other regenerative 
projects.” 








TABLE I—Showing spread of costs between Federal 
and local governments. $100,000 project; serial bonds: 
30 year life; interest 4%; cost estimated, Federal 
$25,000 ; local $75,000. 








End of Annual cost————_, Paid by local government 
Year Principal Interest Total Principal Interest Total 
ee se $ 4,000 $ 7,300 Ovi aes RAS bees 
Bs ecenees 3,300 3,868 7,168 
Bevan ne 3,400 3,736 7,136 wees ee 
I ae 3,300 3,600 6,900 rr. 3,504 
at inte eiecs 3,300 3,468 6,768 3,468 
, 3,400 3,336 6,736 3,336 
eee 3,300 3,200 6.500 3,200 
dh Gad viet 3,300 6,368 3,068 
Wink earnainn 3,400 6,336 2,936 
_ 3,300 6,100 2,800 
| See 3,300 5,968 2,668 
AGE ar 3,400 5,936 2,536 
ee 3,300 2,400 
| ee 3,300 3,300 2,268 
. eee 3,400 5,5! 3,400 2,136 
ee 3,300 5,300 3,300 2,000 
| Oa 3,300 5,168 3,300 1,868 
SS 3,400 5,136 3,400 1,736 
ae 3,300 4,900 3,300 1,600 
ee 3,300 1,468 4,768 3,300 1,468 
POP Ee 3,400 1,336 4,736 3,400 1,336 
Beviceseens 8,500 1,200 4,500 3,300 1,200 
Evian Wn > a 3,300 1,068 4,368 3,300 1,068 
eS ee 3,400 936 4,336 3,400 936 
ee 3,300 800 4,100 3,300 800 
eS 3,300 668 3,968 3,300 668 
NE ae 3,400 536 3,936 3,400 536 
Sern 3,300 400 3,700 3,300 400 
err 3,300 268 3,568 3,300 268 
| ee 3,400 136 3,536 3,400 136 * 3,536 





Total ..$100,000 $62,040 $162,040 $86,700 $50,340 $137,040 
-——Paid by Federal government—— 
Year Principal Interest Total . 
De area re uate $ 3,300 $ 4,000 $ 7,300 
| era 3,300 3,868 7,168 
Deewekhanen a 3,400 3,736 7,136 
3,300 96 3,396 


Total. 25. $13,300 $11,700 $25,000 
AVetawe OnHnWAL COBb sii c Eye 6 ee Tis ce dep iebeps per eee $4,568 
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TABLE II—Showing spread of costs between Fed- 
eral and local governments. $100,000 project ; city issues 
$75,000 bonds; serial bonds; 30 year life; interest 4% ; 
principal deferred for 5 years; ost, estimated, Federal 


$25,000 ; local $75,000. 








. Paid by local government 
Total Principal Interest Total 
$3,000 $ $ 3 


Annual cost 


End of i 
eng ery 








Total ...$75,000 $54,000 $129,000 
Average annual cost 
August 14, 1933. 


“A project of a public body approved by the administrator 
will be financed on the basis either (a) purchase of the bonds 
or other obligations of the public body issued to finance the 
project, or (b) lease, in that event the U. S. acquiring and 
holding title to the property until paid for its outlay (less the 
grant, if made) through rental or payment of purchase price.” 

“Public bodies will decide whether the issue of bonds be for 
the amount of the entire cost of the project . . . or such amount 
less the Federal grant if made. In the former case the grant 
may be utilized to meet the debt service for the early years, 
possibly 4 or 5, of the life of the bond issue. The effect of this 
plan of financing is shown in Table I for a $100,000 project, 
life 30 years.” 

“In case the public body decides to issue its bonds for only 
a portion of the total cost (total less grant) the cost of retiring 
its issue will be borne by it. The effect of this plan is shown 
in Table II for a $100,000 project, life 30 years.” 

“The applicant may if it considers the leasing provisions of 
the act most convenient make its application accordingly.” 

“Further, when the municipality has not the requisite borrow- 
ing authority it is also contemplated that the Federal govern- 
ment may finance the cost of the approved project and enter into 
a contract with the public body, if it has legal authority so to 
do, whereby the latter agrees to purchase such project on the 
installment plan through a period of years.” 


Circular No. 2 


Gives the detail information required with applications for 
loans to municipalities and public bodies. Municipalities filing 
applications should carefully study Circular No. 2 to be certain 
that the data and information given correspond to that 
required. 


v 


Connecticut Requirements for 
Operators of Sewage 


Treatment Plants 


The General Assembly of Connecticut at its last ses- 
sion passed a bill providing that “The qualifications of 
the operators of sewage treatment plants shall be subject 
to the approval of the State Department of Health.” 
Carrying out the intent of this statute, the Public Health 
Council of the State Department of Health, of which 
Warren J. Scott is Director of Sanitary Engineering, at 
its last meeting promulgated the following regulations to 
cover this requirement: 
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Rules and Regulations Concerning Qualifications of Operatg 
of Sewage Treatment Plants a 

(a) The term “operator” shall apply to any person who shall 4 
have active field supervision of a sewage treatment plant. 
shall not apply to a city engineer, public works superinten 
or other similar official who exercises only general Supervision, 
There shall be at least one operator in charge of every 5 
treatment plant operated by a state institution, city, town, bop. 
ough or other municipal district or sub-division, or by any per. 
firm, institution or corporation providing sewerage facilities 
for 1,000 or more persons, or for lesser numbers when neces. 
sary in the opinion of the state department of health. 

(b) Each operator must be in good physical condition so ag 
to enable him to perform necessary manual labor at his plant 

(c) Each operator must submit evidence satisfactory to the 
state department of health that he is qualified: to read 
instructions furnished him by the state department of health: 
to keep necessary written records required by the state depart. 
ment of health; to operate various valves which direct Sewage 
to different units of the plant; to operate sludge draw-off mech- 
anisms; to clean and properly care for sludge drying beds and/ 
or intermittent sand filters; to operate and make the simple 
tests required to keep chlorinating equipment, where supplied, 
in efficient operation or to make other simple necessary field 
chemical tests where necessary; to be sufficiently familiar with 
the end to be accomplished in the plant processes so as to recog- 
nize faulty operating conditions and if such conditions exist, 
to overcome them if practicable. 

(d) Each operator of a plant employing machinery such as 
pumps, engines, electric motors, air blowers, etc., must submit 
evidence satisfactory to the state department of health, of pre- 
vious mechanical training and experience, which shall be suf- 
ficient to enable him to properly care for and carry out minor 
repairs on mechanical equipment at the plant, and he shall have qa 
general knowledge of the principles involved in the operation of 
the particular equipment for which he is responsible. 

(e) Operators of plants employing activated sludge treatment 
or other processes involving a highly specialized knowledge of 
physics, chemistry or bacteriology must submit evidence satis- 
factory to the state department of health, of sufficient technical 
or specialized training along lines such as to qualify the operator 
to secure satisfactory operating results from a particular plant. 
Where a knowledge of laboratory technique is needed, the oper- 
ator’s qualifications shall. meet the approval of the state depart- 
ment of health. 

(f) Confirming and supplementing the above requirements, 
each operator shall possess a sufficient degree of application, 
initiative and judgment so as to enable him in practice to secure 
pa oes results satisfactory to the state department of 

ealth. 


v 


Records of Wells in Texas 


An investigation of the ground-water resources of 
Texas by the United States Geological Survey and Texas 
Board of Water Engineers, made for the most part since 
September, 1929, has covered thus far all or parts of 
about 30 counties. The Engineering Experiment Station 
of the Texas Agricultural and Mechanical College is 
cooperating in this work, and the State Board of Health 
has cooperated in making studies of the sanitary condi- 
tion of the ground water in several counties. Thus far 
six mimeographed reports giving some of the results of 
these investigations have been issued and distributed to 
the public. Eventually reports covering the work are 
to be published by the United States Geological Survey 
as water-supply papers. 

In connection with these investigations records have 
been obtained of more than 3,000 wells. In large num- 
bers of the wells the records include size of well and total 
depth, depth to the water level, depth to the top of the 
principal water-bearing bed and thickness and character 
of the bed, method of lift, kind and amount of power 
used, kind of pump used, and yield of well from natural 
flow or under pump in gallons a minute. The records 
are being assembled and tabulated, and as fast as this is 
done copies of the tables are filed in the main office of 
the Geological Survey, Washington, D. C., and in the 
office of the Texas Board of Water Engineers, at Austin, 
where they may be consulted by the public, 
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CEMENT LINED WATER MAINS 


A Symposium on Experiences of Users 


and Producers of Cement Lined Pipe* 


vention of the American Water Works Asso- 
ciation was given over to a symposium on the 
subject “Cement-Lined Water Mains and Pipe.’ 

Leonarp P. Woop, of New York City, as Chairman 
of the Association Committee on Corrosion and Protec- 
tive Coatings, in making the introductory statement said 
that pipe lining for prevention of slight tuberculation, 
and resultant loss in earrying capacity of water mains 
(frequently 20 per cent in 3 years), had been consider- 
ably on the increase since 1923. In the years 1930-1931 
about 13 per cent of the larger Cast Iron pipe produced 
by some companies had been lined with cement or some 
other protective material. The dependability of cement 
protective coatings was illustrated by the fact that a 
Portland cement lining in the Catskill Aqueduct of New 
York City had perfectly protected the steel for 18 years 
notwithstanding the very corrosive nature of the Catskill 
water. 

Increased hardness and alkalinity of water, due to the 
leaching of calcium salts from the cement, constituted 
an objection to cement linings for a short period of time, 
but the development of a low soluability cement to over- 
come that objection is now under way. Another scheme 
to prevent solution was that of dipping the cement lined 
pipe in a bituminous bath. Tentative specifications stipu- 
late an %-inch minimum thickness of cement lining for 
pipe of 12-inch diameter and less: from 14 to 30-inch 
pipe should have a lining of 3/16-inch thickness and 
Y4-inch lining was stipulated for larger pipe. This thick- 
ness specification, he said, was about one-half that em- 
ployed in English practice. Steel pipe required thicker 
linings (% to 34-inch for 24-inch) in order to com- 
pensate for the lesser rigidity of steel pipe and to thus 
avoid subsequent cracking of the lining. 

Mr. Wood said that Jas. E. Gibson must be credited 
with the first use of cement-lined cast iron pipe in Amer- 
ica when in 1922 he interested the American Cast Iron 
Pipe Company in making up 10 miles of such pipe to 
combat a peculiarly severe corrosion condition of soil 
and water. Cement-lined service pipe, wrought iron and 
steel pipe had been used, however, for 40 to 50 years 
with complete satisfaction. 

Commenting on arguments concerning reduced carry- 
ing capacity of lined pipe—a theoretical objection—be- 
cause of reduction of diameter due to the lining thick- 
ness, Mr. Wood said that as a matter of fact, because 
of the permanent smoothness of the lining, 6-inch and 
larger pipe could have twice the thickness of lining now 
applied and yet deliver more water than unlined pipe 
of equal sizes when the coefficient “C” of the Hazen- 
Williams formula had reached the moderate figure of 
100 when applied to the unprotected pipe. _Interesting- 
ly, the use of a 2-inch lining in the Catskill riveted steel 
shell aqueduct had made it’ possible to reduce the diam- 
eter by about 12 inches, resulting in a considerable saving 
In construction costs. 

_ As for outside pipe protection against soil corrosion, 
Investigations made by the U. S. Bureau of Standards 
in cooperation with coating manufacturers and the Amer- 


eg entire aftenoon session of the recent Con- 





*NOTE: The papers and discussions in full which went to make 
up the symposium on “Cement Lined Water Mains” have been 
prepared by R. D. Wood and Company of Philadelphia, in mimeo- 
graphed form for limited distribution.— Editor. 


ican Petroleum Institute had indicated that the ordinary 
thin dip coatings would not stand. Only thick, tough and 
uninjured coatings of bitumastic materials would stand 
up against corrosion in soil. 


“Results Obtained from Cement Linings’”—T. H. 
WiccINn, Consulting Engineer, and also Chief Engineer 
of the Federal Water Service Company, New York City. 


Mr. Wiggin said that he was a great believer in the 
protection afforded and the economy of using cement- 
lined pipe. Since 1927 he had prescribed its use by at 
least 90 water utility properties owned by the Federal 
Water Service Company. He thought that linings some- 
what thicker than ordinarily specified was preferable and 
he therefore followed more along English lines of speci- 
fying thick linings (5/16 and 3-inch for the larger 
pipe)—stipulating 34-inch for pipe of 24-inch diameter 
and upwards. In respect to carrying capacities, tests 
had revealed that the coefficient “C” in Hazen-Williams 
formula had varied from 135 to 145 and he felt that 130 
would be the low point unless peculiar slime growth 
might reduce the capacity in one instance under his ob- 
servation. Unlined pipe (tar-coated only), on the other 
hand, had shown coefficients as low as 45 after some 
years of service and even with the least corrosive waters 
the figure had been but 95 to 105. 

Mr. Wiggin said that it was therefore evident that the 
use of unprotected Cast Iron pipe constituted a gamble 
as to what one could depend on for its, future service 
and capacity whereas with properly lined pipe (cement 
or bituminous) one could predict its sustained capacity 
for years to come. He considered that 130 would be a 
safe friction coefficient to rely upon for predicting future 
capacities in long-term planning. 

JAmes E. Gipson, Engineer-Manager of the Water 
Department at Charleston, S. C., said that his attention 
had first been called to the important losses in Cast Iron 
pipe carrying capacity in 1907. Corrosion and tubercu- 
lation was the proven cause. He had observed that a 
section of Phipps (patented) cement-lined wrought pipe 
gave a tremendously better capacity than did Cast Iron 
pipe of the same age (25 to 30 years of service) used in 
the same system. In 1917, shortly after he had taken 
charge of the Charleston, S. C., system, he had found 
poor service to be due to tuberculation of mains. Re- 
calling the earlier observations in connection with the 
Phipps cement-lined pipe, he began to experiment with 
cement linings whereupon he procured 10 miles of ce- 
ment-lined pipe from the American Cast Iron Pipe Com- 
pany in 1922. Tests had thereafter been made at flow 
rates varying from 0.9 to 2.44 feet per second and the 
high coefficient observed was hard to believe, but none 
the less 135. Later tests on 500-foot sections showed 
some drop but again in 1930 after more than 7 years of 
service, in connection with the corrosive Charleston wa- 
ter, the coefficient recorded was on the average better 
than 140 with velocities up to 4.2 feet per second. A 
very recent and accurate test just made had shown that 
the coefficient averaged 139. Some recently installed 
8-inch cement centrifugally-lined pipe had by test shown 
a coeffiicent of 153 (average) and 146 minimum. The 
new lining with an enamel-like surface after some use 
roughens slightly to the texture of an egg shell or slightly 
rougher. After 10 years of service the original Amer- 
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ican-lined pipe is about as good as new and all of the 
early fears of disintegration of the cement by the peaty 
corrosive water of Charleston had been dissipated. The 
added cost of lining seemed highly justifiable when one 
considers the added value to the system in terms of sus- 
tained capacity of the mains and thereby sustained value. 

F. R. Berry of the American Water Works and Elec- 
tric Company, by letter referred to the company’s entire 
group of plants. He said that experience had justified 
almost exclusive use of cement-lined pipe. Frequent 
check-up over the past 6 years had indicated no deteriora- 
tion of linings. 

H. O. Sweet, Superintendent of the Birmingham 
(Ala.) Water Company, by letter stated that cement- 
lined pipe had been first installed by him in 1925 and 
used exclusively since. Well over 100 interior inspec- 
tions had shown no spalling off of lining or other de- 
terioration. Even at the corporation cock no tubercula- 
tion had been observed, showing that drilling through 
had not depreciated the protection at these points. Lin- 
ing as thin as 1/16 inch had been found in good condi- 
tion after 5 years’ service. Mr. Sweet had found no 
reason to believe that linings need be greater than 44-inch 
thickness but the Birmingham water is not very aggres- 
sive nor has the observation period been very long. 

D. A. HEFFERNAN reported excellent service from 
cement-lined pipe (8 years of use) at Milton, Mass. 
T. J. SKINKER said the same for St. Louis after three 
years of use. A test on a 20-inch line had shown an 
unbelievably high coefficient (around 180) and a re- 
check was being made on that account. 

“Cutting, Tapping and Handling Cement-Lined 
Pipe”—ReeEveEs J. NEwsom, President of the Community 
Water Service Company, New York City. 

Mr. Newsom said that 75 per cent of his company’s 
plants used cement-lined pipe and the managers of these 
had agreed that no special handling or storing of the 
pipe was necessary to preserve the lining intact. Lined 
pipe was cut by ordinary methods and the same applied 
to tapping. Where slight looseness of the lining had 
been observed as the result of long storage such had dis- 
appeared upon filling the line with water or placing it in 
service. 

J. E. Gisson, commenting on experiences in handling 
lined pipe said that no particular care is required. Cut- 
ting with the old cold cut cleaver-hammer or the newer 
wheel-cutter gave no difficulty. Tapping practice was 
the same as used on unlined pipe. Hair-line cracks or 
looseness of linings during storage would disappear when 
the cement is wetted again. Some little breaking back 
of the lining at the cut had been observed but was of no 
consequence. 

T. H. WicGIN said that he could agree with the above 
experiences except that in cutting the lining would break 
back sometimes three-quarters of an inch, but usually 
not more than one-quarter inch. There seemed to be no 
practical difficulties involved in the handling and laying 
of cement-lined pipe. 

D. A. HEFFERNAN at Milton, Mass., had not expe- 
rienced the breaking back trouble. He used Sand-Spun 
pipe and a dog chisel. In using the cutter it did not have 
to go all the way through. 

R. G. YAXLey, Superintendent of Water Works, Wa- 
terford, N. Y., confirmed the experience of Mr. Heffer- 
nan. With the Ellis type of wheel cutter the pipe snaps 
off before the cutter cuts all the way through the pipe. 

At’ Kalamazoo, Mich., L. A. Witters had installed 
8,000 feet of 24-inch lined pipe using the cold cut method 
of cutting but without any bad experiences. 

H. O. Sweet of Birmingham, reported that an even 
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break was had in cutting. Long storage was not adyjg 
able because check cracking and looseness of lining jp. 4 
creases with sizes above 12-inch. Sizes above 16-ing 
should be laid as soon as possible after the lining hag gg 
properly. 

“The Separation and Cracking of Linings”—T, 9 
Wiccin, Chief Engineer, Federal Water Service Com. 
pany, New York City. 

Mr. Wiggin thought perhaps the greater thickness of 
lining at his plants had prevented any noticeable separa. 
tion of linings from the pipe. No cracking of conse. 
quence had been noted.’ Where looseness and crackj 
occurred it was of no concern because the water would 
cause it to swell and tighten: the cracks would heal shut. 

W. R. Conarp, Consulting Engineer, Burlington, W, 
J., believed that a thicker “lean” mix lining was generally 
preferable to a thin “rich” lining, if shrinking, breaking 
back and cracking was to be avoided. 

Reeves J. Newsom had no bad experiences from sep- 
aration and cracking of linings. Cracking of linings in 
fittings was more noticeable than that in the pipe but 
recent practice has corrected this difficulty to a marked 
degree. Increased thickness of lining has been helpful, 

D. B. Stokes, Vice-President, U. S. Pipe and Foundry 
Company, Burlington, N. J., said that in manufacturing 
lined pipe care was taken to thoroughly clean the pipe 
before lining. Grease, if not removed, would cause the 
lining to loosen. Temperature of cement-lined pipe un- 
der the direct sun might reach 140° F. and cause too — 
rapid dehydration and shrinkage of the lining. Tem- 
peratures between 40 and 90 degrees F. had caused no 
troubles. A rich mixture of cement mortar (stronger 
than 3 cement to 1 sand) has been found the most accept- 
able formula. New lined pipe was passed through a cur- 
ing process, being kept wet down 48 to 72 hours, and 
the lining was kept damp thereafter while in the yard 
by sprinkling at intervals. It was the opinion of the 
U. S. Pipe and Foundry Co. that pipe free from crack- 
ing and lining shrinkage could be produced without diff- 
culty. 

H. Y. Carson, Director of Research, National Cast 
Iron Pipe Company, presented discussion by letter in 
which he reviewed the experiences had with lining pipe 
for the first (Charleston, S. C.) installation and progress 
made since in improving the practice. Loose linings 
were not to be considered as serious because practice 
had shown as much. The cost of correcting the trouble 
could not be justified. 

J. T. MacKenzie, Engineer, American Cast Iron Pipe 
Company, Birmingham, Ala., took Mr. Moore’s place on 
the program. His experience had not been that increased 
thickness of lining had reduced loose spots: it. had in fact 
been the opposite. He did not find a lean mix to shrink 
less but rather more. He confined his remarks.to sizes 
under 24-inch and possibly thought the experience might 
vary with larger diameters. 

“Solubility of Cement Linings”—Rosperr Spurr 
Weston, Consulting Engineer, Boston, Mass. 

Mr. Weston, being absent, his paper was read by Mr. 
Wood. The author reviewed the reasons for attack of 
aggressive waters and the dissolving of certain alkaline 
products from the cement lining with an increase in 
hardness of the water. The rate of solution was high 
at first and then rapidly dwindled and thereafter a long 
life of the lining was assured if the thicker coating was 
used. In lieu of a low-solubility cement and thick coat- 
ings the lining should be protected by painting with 
bituminous material or by dipping. 

H. O. Sweet of Birmingham, reported no complaints 
from hard or caustic water except on dead ends. In 





























adv | 


ing in. 
16-inch 
has set 


-T. 
> Com. 


ness of 
S€para- 
conse- 
racking 
would 
ul shut, 
‘on, N, 
nerally 
‘eaking 


M sep- 
ings in 
pe but 
narked 
elpful. 
oundry 
turing 
le pipe 
1se the 
pe un- 
ise too 
Tem- 
sed no 
ronger 
uccept- 
a cur- 
Ss, and 
e yard 
of the 
crack- 


it diffi- 


1 Cast 
ter in 
g pipe 
ogress 
linings 
ractice 
rouble 


n Pipe 
ace on 
reased 
in fact 
shrink 
) sizes 
might 


SPURR 


yy Mr. 
ick of 
kaline 
ise in 
; high 
1 long 
g was 
coat- 


with 


laints 
a In 





Water Works and Sewerage—S eptember, 1933 


such cases the trouble cleared after the maximum of 22 
days of dead-end flushing. No deposits in meters have 
been found to result from the material leached from the 
lining. a : 

Joun R. Bay Lis, Chemist, Chicago Water Depart- 
ment, said that he believed cement lining the most dur- 
able of coatings for water pipe because of its highly 
resistant silica content in the form of sand which re- 
mains after leaching to protect the pipe. He would 
suggest a mixture of 1.5 per cent to 1 of sand rather 
than a richer mix. Mr. Baylis then explained the leach- 
ing process and the eventual sealing of the void between 
the sand with calcium carbonate while next to the pipe 
the alkali will be strong and prevent corrosion. Eventu- 
ally, but slowly, all of the calcium is leached or dis- 
solved out but the skeleton structure of sand and silicates 
remains intact to protect the pipe. 

Mr. Baylis advocated the application of bituminous 
paint to extend the life of cement linings and avoid 
alkali water during the early weeks of service and be- 
lieves that such practice will come into common use. In 
lieu of this bleeding of the mains will relieve the alkali 
condition of the water objected to. 

E. L. Cuaprett, National Tube Company, Pittsburgh, 
Pa., presented a very thorough analysis of leaching proc- 
esses, and said that the cement employed in linings should 
preferably be of high silica and low solubility and alka- 
linity and should be painted to render it even less solu- 
ble. 

D. B. Stokes described a new cement which was being 
developed for linings and which was now being applied 
experimentally by his company (U.S. Pipe and Foundry 
Co.) but for the present he thought the use of bituminous 
impregnation or painting by hand or spray gun was to 
date the most acceptable method of preventing solubility. 

REEVES NEwsomM cited cases of meter stoppage due 
to leaching of cement linings and felt this trouble needed 
correction. 


Dr. F. E. Hae, Director of Laboratories, Department 
of Water Supply, New York City, presented, in abstract, 
the results of long-period studies of the solubility of 
cement linings. The conclusions drawn indicate the value 
of bituminous paint applied to prevent leaching. Cer- 
tain paints were listed as approved. 

(In a future issue the results of the New York City 
studies will be presented in an article by Dr. Hale— 
Editor. ) 


Lining of Fittings 

Discussion of the “Lining of Fittings” was opened 
by W. W. Brusu, Chief Engineer, Department of Water 
Supply, Gas and Electricity, New York City, who said 
that most fittings in the New York City system were 
lined with bituminous enamel. Cement linings were al- 
lowed if applied by hand trowel. 

T. H. Wicern said that early linings in fittings had 
been too thin and % to 3/16-inch seemed to be better 
practice. He believed greater care should be devoted to 
lining of fittings and the quality of workmanship varied 
considerably so far as he had observed. 


D. B. Stokes said that foundry practice was to brush 
on the lining of small fittings (such as 4-inch) wherein 
two to four coats of mortar was applied at 30-minute 
intervals. Larger sizes subject to hand-work were lined 
by men wearing rubber gloves. On still larger sizes 
trowels are used and later the lining is rubbed down to 
smoothness. 

_H. O. Sweer said that he had unsatisfactory expe- 
riences with cement-lined fittings. 


Exterior Coatings 


In discussing “Exterior Coatings” Mr. Brush said 
that soil corrosion in New York City was not a factor 
and that coating was an unimportant item. They there- 
fore had no rigid specification. 


D. B. StoxEs said that the best method of coating the 
outside of cement-lined pipe is to suspend the heated pipe 
(prior to lining) over the standard hot tar dipping vats 
and to apply the material by hand brushing. The dam- 
aged spots on the coating resulting from handling in the 
centrifugal lining machine was touched up by hand after- 
ward. 


T. H. Wicein thought that outside coating of pipe 
had a psychological effect on the citizen who observed 
the shining product. If a rust discolored pipe were used 
they would consider it to be inferior or possibly second- 
hand pipe. The “Sidewalk Committees” were sometimes 
important groups to satisfy and they would highly dis- 
approve of “second hand pipe” being put off on them. 


v 


People in This Ohio Town Are 
in Dead Earnest 


According to Ohio Health News for Sept. 1, residents 
of Pemberville, a village just inside the eastern border 
of Wood County, are very much “up in arms” in sup- 
port of a demand for installation of a water works sys- 
tem, through the medium of a prospective grant and 
loan under the National Recovery Act. Council, with 
the exception of one member, opposes the idea, and the 
mayor also is fighting it. 


According to the Pemberville Leader, the village has been 
warned by the State Department of Health of the advis- 
ability of such installation, but has been unable to finance 
it under ordinary methods available. under Ohio laws. 
It recognizes, in the public works section of the NRA 
program, a feasible and economical opportunity to ob- 
tain a needed improvement under most favorable condi- 
tions. Mayor and council are adamantine in opposition. 


Having first refused to recognize the plan in any way, 
the council, spurred by the attitude of 30 or 35 citizens 
who insisted on being heard, adopted a resolution to sub- 
mit the proposal to voters at the November election. This 
was protested by all the citizens present, on the ground 
that delay until that time probably would make it impos- 
sible to receive governmental funds. Council, however, 
stood pat, and the resolution was adopted. 


Then the people “got busy.” There are less than 1,000 
of population (the 1930 census showed a total of 960), 
but two petitions were circulated at once, demanding the 
immediate drafting of the necessary plans to accompany 
a properly drawn application to be submitted to the Ohio 
Advisory Committee, thence, if and when approved, to 
be sent to Washington. In less than 72 hours there were 
more than 200 signatures of voters on the two papers, 
which must approximate two-thirds of the voting popula- 
tion and represent four-fifths of the number of families 
in the community; i.e., a very large proportion of the 
potential water works connections. 


What has since transpired has not reached this editor’s 
desk; but it seems fairly safe to forecast that, as the 
people evidently know what they want, they will obtain 
it, notwithstanding—again according to the Leader—that 
the mayor told council that if the petitions were received 
and acted on, he would resign. 
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MEETING OF THE NEW YORK 
SECTION OF THE A. W.W. A. 


Discussion of N. R. A. Financing of Utilities Featured 


HE New York Section of the American Water 
Works Association held a two-day meeting on 
August 24th and 25th at Utica, New York. The 
attendance of close to 150 exceeded expectations, when 
considering the fact that the most severe and widespread 
storm in years preceded the meeting. 

Following the opening of the meeting by Chairman 
Frank C. Hopkins of the Utica Consolidated Water 
Company, there was an address of welcome by the Mayor 
of Utica. 


Industrial Recovery Act Discussed 


An outline of “The National Recovery Act as it 
Applies to Water Works Construction” and improve- 
ments, was presented by W. W. Brusu, Chairman of 
the New York Section, National Recovery Committee 
for Water Works Construction. 

Mr. Brush said, that drafting of Codes for industry 
had delayed progress with public works developments, 
but that the Federal organization was now ready to put 
into effect the Public Works Section of the Recovery 
Act. He had been informed through the Engineering 
Division of the State Department of Health of the re- 
cent ruling that the original fee of 1 per cent to be 
charged by the government in arranging loans was to be 
dropped—making the interest rate of 4 per cent the 
single cost of borrowing. He said that acceptable proj- 
ects would be considered on the basis of how quickly 
men could be put to work on them and such projects 
as the extension of mains or other additions to existing 
works would be put through promptly. One requirement 
to accompany applications would be an estimate of the 
number of men required on the project. Contract or 
day labor would be equally acceptable but all men put 
to work with N.R.A. funds would be limited to an 8-hour 
day and a 30-hour week at a rate of 50 cents per hour. 
He explained that the 30 hours per week limit was to be 
considered on the basis of average weekly employment 
during any 30-day period. 

Mr. Brush pointed out the fact that municipalities 
that failed to take some advantage of the present situa- 
tion were probably losing sight of the fact that they 
would be helping finance nation-wide improvements with- 
out reaping any of the benefits and would be passing up 
an opportunity to procure improvements at about one- 
half the normal cost. Whether tax-payers realized it or 
not, they would be contributing funds (taxes) to be 
handed over to other localities as grants. For this rea- 
son, if nothing more, they should find it advantageous to 
keep their money at home by availing themselves of 
the opportunity to secure a just share of the grants and 
the advantage of the low cost of borrowed money for 
25 years to come. He did not believe that tax-payers, 
and municipal authorities, had considered this side of the 
picture or else there would be more applications on file. 

P. S. Witson, Executive Secretary of the National 
Recovery Committee for Water Works Construction, 
reviewed the activities of this Committee since June. He 
said that every section of the country now had its local 
Recovery Committee working in co6peration with the 
National Committee. There had been disappointment 
that work on improvements had not gotten under way 


earlier, but it was increasingly apparent that the sloy 
progress of the Relief Administration had been necesgq 
to avoid pitfalls by insuring a thorough coOrdination of 
public works construction with industrial codification ang 
regulation. The time had arrived now when more action 
by the Public Works Section of the N.R.A. could fp 
expected. 


The Effect of State Legislation on the N. R. A, 


James C. Harpinc, Consulting Engineer of Ney 
York City, in his timely paper on the above subject 
stressed the need in many states for legislation which 
would at least temporarily remove all impedimentary 
restrictions on municipalities seeking loans under terms 
of the Recovery Act. This situation was about to be 
cleared up in New York State by the passage of Intro 
ductory Bill No. 12 just a day or two previously. Goy- 
ernor Lehman had introduced this bill himself, it being 
drawn with the aid of the mayor’s conference of New 
York State and the State Department of Health. 


This new legislation in brief states that the existi 
public emergency warrants the voidance of local laws or 
regulations which may hamper or delay progress in 
taking advantage of N. R. A. loans and grants; that such 
existing laws shall not longer restrain governmental 
authorities from applying for N. R. A. loans before 
having held public hearings, having published public 
notices or having put the financing to a vote by tax pay- 
ers. Further, the bonds offered may be serial or sink 
ing fund bonds—either to be sold as seen fit. 

Mr. Harding said that two other bills, known as the 
revised Desmond Bills, had not been acted upon before 
legislative adjournment. These bills are not restricted to 
N.R. A. loans and legalize the issuance of revenue bonds 
secured by a mortgage lien against water works or sewer- 
age properties provided that the operating costs of the 
utility be completely covered by service charges for 
sewerage or the sale of water. 

Mr. Harding promised that the Legislative Committee 
of the New York Section, of which he is chairman, 
would take steps in an attempt to have restrictions re 
moved from certain existing laws, applying to new water 
supply projects. 


Technical Papers 


“Recent Studies on Jointing Compounds”—] AMES 
HANNON, Jr., Consulting Engineer, Pleasantville, N. Y. 

Mr. Hannon said that his paper might be more appro 
priately titled “Observations on Joint Compounds” dur 
ing several years of experience with lead substitutes on 
6 to 18 inch pipe lines. Listing the arguments for and 
against the use of lead substitutes, he said that the econ 
omy due to elimination of caulking and cutting bell holes, 
when using compounds, was freely admitted. As to the 
argument that lead would stand vibration better, he cited 
experience with parallel mains through swampy ground 
and under a highway wherein the leaded line had, even 
after recaulking, leaked worse than that jointed with 
compound. In another instance a hydrant set with com 
pound had been bent 30 degrees and straightened op 
by jacking without trouble resulting. 

Mr. Hannon gave experiences and data to indicate that 
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the specified limits for leakage through compound joints 
sew installations was more liberal than need be. The 
cecaky specified, “not more than 1 gal. per foot of 
joint per 24 hours at 100 pound pressure,” had never 
been reached in his experience. Actual tests on a variety 
of lines had shown between 0.38 and 0.84 gallons per 
foot per 24 hours. A figure of 0.6 gallons was the 
observed average for all lines tested after 90 days. The 
pressure employed had not seemed to be an important 
item and leaks seemed to take up faster under high 
pressure than low ones. Indicative of the effect of time 
on the “healing” of leaks, he had observed the following 
leakages at 150 Ibs. pressure: Ten days after placing 
main in service it had been 0.65 to 0.95 gallons per foot 
of joint; after 15 days 0.72 gallons; after 23 days only 
0.52 gallons and after 9 months, but 0.12 gallons. 

From such experiences as he had had, he would say 
that the delay in making tests for leakage on new installa- 
tions need not exceed 10 days after filling the line and 
that even a shorter period might be allowable with due 
consideration being given the healing rate factor. 

In making joints on pump suction lines he had found 
the use of compounds unsatisfactory because of air 
leakage in. Experience with enamel coated pipe had 
shown that the lining would not melt when in contact 
with hot joint compound at temperatures used in 
practice. 

In conclusion he could say that the average cost of 
using lead substitute had been well under the cost of 
jointing with lead; that leakage had been less with com- 
pound jointing; that not more than 0.75 gallons per foot 
of joint per 24 hours would be an acceptable specification 
for leakage limits; that 10 days was sufficient time to 
wait before making leakage tests and that an earlier test 
might well be made with predictions as to take up in 
most instances. His experience had been that training 
men to pour compound joints properly was less difficult 
than training them in the use of lead and that re-caulking 
of lead joints was not so effective or simple as it might 
appear. 

F. S. Hopkins, in commenting on the durability of 
compounds, referred to the use of lead substitutes for at 
least 48 years and for the past 13 years the Utica Con- 
solidated Water Company had used compounds ex- 
clusively. 

EK. T. CRANCH, superintendent, New Rochelle (N. Y.) 
water works, said that they had actually caulked new 
compound joints lightly to hasten the tightening up of 
leaks. 

A representative of the Public Service Commission re- 
lated experience with a joint compound wherein the 
specification had been 0.6 gals. per foot of joint on a 
12-inch main but by test had been one-half of that. 

“Development of the Automatic Zeolite Water 
Softener”—S. B. AppLesaum, Chief Engineer, Per- 
mutit Company, New York City. 

Mr. Applebaum said that softening of water supply 
had been shown to result in an average total saving per 
household of $30.00 per year. The Zeolite process had 
the advantage of producing no sludge and was naturally 
adaptable and most economical in connection with clear 
waters, notably ground waters. Zeolitic softening intro- 
duced into America 20 years ago had been rapidly in- 
creasing in favor since 1928, during which period most 
of the 50 municipal plants now in use had been installed. 

'he removal of iron and manganese, by Zeolite units 
alone or in combination with softening, had proven prac- 
tical. One plant in Ohio was removing 300 parts per 
million of hardness and an equal quantity of iron. He 
said the green-sand type of Zeolite had proven the most 
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practical for the municipal field and the developments in 
brine economy had reduced the salt requirement to 0.5 
lbs. per 1000 pounds of hardness removed. 


Not content with improvements to manually operated 
Zeolitic scfteners, Mr. Applebaum said, that the Permutit 
Company had recently perfected the fully automatic soft- 
ener, the operation of which he explained and illustrated 
with lantern slides. The cleverly designed rotating multi 
part valve was the heart of the automatic softener which 
operates electrically to carry out, in rotation, the lack- 
wash, the injection of brine and solution containing a 
definite weight of salt, the subsequent emptying of spent 
brine and the rinsing of the Zeolite bed. One might add 
two other steps, that of cutitng the unit out and replace- 
ment in service, all done automatically after the passage 
of a predetermined volume of water through the soft- 
ener. An ordinary meter is used to make electrical con- 
tact which starts regeneration operations after each run 
of a given volume. Mr. Applebaum listed several advan- 
tages of the automatic softener, among them being the 
adaptation of smaller units with higher efficiency and 
more frequent regenerations—i. e., every 4 to 6 hours. 
Salt requirement was thereby more exact and less 
waste results. Furthermore, no watchful-waiting was 
necessary in determining when to regenerate, therefore 
less attention was required and there was no danger of 
getting hard water through the softener. One operator 
might, as a consequence, handle a very large plant single 
handed. 

P. S. Witson said that he did not think that Mr. 
Applebaum had placed sufficient emphasis on the value 
of Zeolite for iron and manganese removal in connection 
with well supplies. The single pumping operation made 
the scheme more attractive economically than those re- 
quiring double pumping with aeration and filtration 
intervening. 

“Why Valves?”—E. K. Witson, Chief Engineer, 
The Pitometer Company, New York City. 

Mr. Wilson’s paper was read by Mr. L. C. Hough, 
also of the Pitometer Company. It dealt with the sub- 
ject of proper maintenance of valves on distribution sys- 
tems and reviewed case records of valve conditions found 
during surveys made by the Pitometer Company. It was 
clearly demonstrated that valves installed to control the 
flow of water through a system in many cases provided 
a menace or hazard rather than a safeguard. The num- 
ber of neglected inoperative, damaged or partly opened 
valves located in the reported surveys was surprisingly 
large. One of the 10 surveys reported disclosed 27 per 
cent of the valves to be defective or inoperative. Condi- 
tions in larger cities had frequently been as bad as those 
found in the smaller ones. Lack of adequate records 
covering testing, maintenance and use of such valve had, 
he thought, been responsible for the conditions found. 

The author offered suggestions to better conditions 
which included adequate marking of left handed valves 
and keeping of records of operation of valves on with 
the number of stem turns required to close each one 
should be indicated. In closing valves, he said it was 
good practice to always back off an apparently closed 
valve and reclose it to make certain that nothing had been 
lodged under the gate. Counting the turns from full 
open position would verify the complete closing of the 
valve. 

“The Development of Utica’s Water Supply”— 
Gro. C. Hopces, Chemist of the Utica Consolidated 
Water Company. 

Professor Hodges in an illustrated talk reviewed the 
history of the Utica Water Supply from 1802 to date. 
In commenting on quality of the Utica supply he said 
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they had a very satisfactory industrial water of only 
moderate hardness. Like many, they had had taste and 
odor troubles and several things had been tried to eradi- 
cate these troubles. The most successful had been the 
ammonio-chlorine process and he said he could recom- 
mend it highly for consideration by those faced with 
taste troubles. 

On the afternoon of the 25th, following adjournment, 
many of those attending the meeting inspected the works 
and reservoirs of the Utica Water Company. 
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Are There Cyclonic 
Whirls In the Ocean? 


By HALBERT P. GILLETTE 


[ the 1932 annual meeting of the American 
A Geographical Union a very instructive paper re- 

lating to the Gulf Stream was read by Phil E. 
Church. From an analysis of ocean temperature records 
reported by steamship officers, Mr. Church was able to 
show that the Gulf Stream is a relatively narrow ribbon 
of hot water, only 50 to 70 miles wide, having very 
definite lateral boundaries. Also he proved, for the first 
time, that this stream exists during every month of the 
year. 

One of the most remarkable features of this great 
current is its proclivity for sending out migratory whirls 
that “seem analogous in nearly all respects to atmos- 
pheric lows.” Five years ago the writer advanced the 
hypothesis that cyclonic whirls are generated in the 
ocean in the same manner as in the air, and that in 
both cases ascending currents of electrons rotate under 
the influence of the earth’s magnetic field. Mr. Church 
says: “The water-eddies apparently pass through the 
same stages of generation, development, and occlusion 
as the atmospheric lows, though at a much slower speed.” 

The narrowness of the Gulf Stream, its well defined 
boundaries and its direction of flow lead the writer to 
believe that this stream contains a series of water cy- 
clones of 50 to 70 miles diameter, that are propelled 
gyroscopically. It is noteworthy that the general course 
of the Gulf Stream is the same as that of tropical 
cyclones. It has been supposed that it was generated 
by winds, but the narrowness and well defined bound- 
aries of the stream make that hypothesis untenable. 
Moreover, Mr. Church has found that in winter whirl- 
ing masses of water leave the Gulf Stream and travel 
northeastward, at right angles to the prevailing north- 
west winds. ‘Thus it appears that these masses at this 
time of the year, at least, can not be wind-driven.” 

Two years ago Lieut. E. H. Smith published a mono- 
graph (abstracted in Monthly Weather Review, Nov., 
1931), in which he described an ocean whirl off the coast 
of New Foundland. Icebergs are carried around in a 
circle about 50 miles in diameter. He regards that whirl 
as being an oceanic cyclone similar to atmospheric 
cyclones. In Engineering and Contracting, April, 1932, 
the writer pointed out that this oceanic cyclone near 
New Foundland could not be caused by the permanent 
atmospheric cyclone near Iceland, for they are not con- 
centric. Now Mr. Church adds to Lieut. Smith’s evi- 
dence of oceanic cyclones by showing that certain 
oceanic whirls migrate from the Gulf Stream just as 
atmospheric whirls migrate. 

If the Gulf Stream is driven by and consists mainly 
of cyclonic whirls of water, then the elevation of the 
surface of that stream must be greater than that of the 
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adjacent water. In consequence water would flow of 
laterally and descend. Descending it would push the cog} 
deep water upward. Hence there should be a zone of 
upwelling cool water which should be particularly 
marked on the northwestern side of the Gulf Stream 
Mr. Church has found evidence of such an “upwelling 
zone” of cold water. It forms a band only a mile of 
two wide lying in a wide cold water area. 

In September both the Gulf Stream and this cold 
water area are warmest and in March they are coolest. 
It is noteworthy that in September and early October 
atmospheric cyclones in Iceland and Alaska are most 
active, and that the same is true of tropical cyclones, 
The same should be true of cyclonic whirls in the ocean, 
and this would therefore explain the higher temperature 
of the Gulf Stream in September. Six months later the 
opposite should be the case, if cyclonic activity is due 
to magnetic rotation, as the writer believes. In Sep- 
tember the sun’s north pole inclines most directly earth- 
ward, and in March its south pole does. There is a 
12-month cycle in sunspots whose peak is in March and 
whose valley is in September. It is clearly brought out 
if all years at and near the 11.12-year sunspot peak are 
excluded. 


In detail, as well as in general aspect, the oceanic 
phenomena discovered independently by Lieut. Smith and 
by Mr. Church fit the writer’s electron theory of fluid 
rotation and the migration of fluid cyclones. 
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George E. Barnes Named Head of 
Civil Engineering at Case 


George E. Barnes, New York City, has been appointed 
Professor of Hydraulic and Sanitary Engineering at 
Case School of Applied Science, according to an an- 
nouncement made by President William E. Wickenden. 

Professor Barnes was graduated from Massachusetts 
Institute of Technology in 1923 with the degree of Civil 
Engineering. While a member of the faculty of the 
University of Florida for six years, he also engaged in 
private practice as consulting engineer. 

In 1929 he became designing engineer for Fuller and 
McClintock, New York City, in which offices the designs 
of Ward’s Island Sewage Treatment Plant, for the city 
of New York, were executed. After completion of this 
work he joined the engineering staff of the city of New 
York, where he has been employed until his present 
appointment. He is 35 years of age, and as such is one 
of the youngest men to head a major department in an 
American engineering college. 


7 
Some Rainfall 


The Jntake—a monthly publication of the Department 
of Water and Power of Los Angeles, Calif., publishes 
some amazing figures on rainfall in the Pacific North- 
west country. To arid Los Angeles the amount of rain- 
fall at Gray’s Harbor, Washington, is a dream perhaps 
and why not? 

The Intake figure is 9 feet of rainfall in 1932 for 
Gray’s Harbor County, representing 3,500,500,000,000 
gallons of water for that one county. Los Angeles’ con- 
sumption being 156,000,000 gallons per day, the 1932 
precipitation of Gray’s Harbor County would (excepting 
evaporation and seepage) supply Los Angeles for more 
than 60 years or New York City (consuming 1,000,000,- 
000 gallons per day) for almost 10 years. Some rain- 
fall—unless the Intake’s “slide-ruler” slipped a cog in 
making the calculation. 
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What State Sanitary Engineers Have 
Done 


T was once said by a medical man and a prominent 

health official, in referring to sanitary engineers in 
public health work, that they were “certainly harmless ; 
and they may be useful.” It is not always what is said 
that is as important as is how it is said. No matter how 
one interprets the word “may” it is hardly necessary to 
assert here that State Sanitary Engineers have well proven 
their usefulness. It is a privilege, however, to comment 
on how well “they” have done so. 

The State Sanitary Engineer is not as a rule an in- 
dividual who gets on the front pages of newspapers, nor 
does he care for publicity. He is content to do as much 
good as he can for the personal satisfaction of the doing. 
He is perhaps to be criticized for not taking his due 
share of the “spot-light”—even at the hazardous risk 
of outshining the medical man. In the ordinary “run 
of mine” activities of engineers in public health work— 
and their duties are many and diversified—the public 
hears little of the accomplishments of this important 
group of public health workers. It is only when some 
form of distress puts in its appearance that the State 
Sanitary Engineer is appreciated for his true worth. 
In times of disaster—flood, drought, hurricane, earth- 
quake—he is called into the front line trenches and is 
then appreciated as never before—perhaps by some for 
the duration of the calamity only, but by many he is 
justly remembered afterward. 

That the last is true, is borne out in a recent case: 
An incoming Governor for some reason felt called upon 
to replace the State Sanitary Engineer but he soon 
learned to his dismay that he had made a most unpop- 
ular move. The demands for reinstatement from the 
numerous municipalities, which this engineer had served 
so faithfully and well, resulted in his prompt reappoint- 
ment. Such demonstrative appreciation can but be en- 
couraging to State Sanitary Engineers. To know that 
credit still comes to him to whom credit is due, must 
make them feel more secure in their positions, which 
have appeared to be none too certain in some cases in 
recent times. 

That State Sanitary Engineers not only “may be use- 
ful,” but have been and will continue to be extremely 
useful during the attempts of the country to pull out of 
this nation-wide unemployment situation, can be amply 
demonstrated. It is gratifying that the superiors of these 
men, from state health officers to governors and even to 
the President himself, are showing recognition of the 
good work being done by engineering divisions of State 
Health Departments in this emergency. It is to be hoped 
that after this particular emergency has passed that the 
part played by these engineers, at a time when their hands 
should have been strengthened instead of being weak- 
ened by reduced appropriations and staff personnel, will 
be remembered. 

When it came to a matter of looking toward the con- 
struction and betterment of public utilities as a means 
of re-employment, the State Sanitary Engineer became 
the logical person to whom to turn. He was promptly 
asked for estimates of what was needed by the several 
municipalities in the various states which would entail 
improvements or the construction of new water works, 
sewerage and other sanitation projects. Important com- 








mittees from various associations promptly turned to 
them for reports of needed improvements and the ap- 
proximate size in terms of expected employment and 
estimated costs. Such reports were assembled for for- 
warding to officials at Washington. Who else could they 
have gone to? The State Sanitary Engineer knew in 
advance what was needed in his state and so reported 
without loss of time and expense which would otherwise 
have been required in assembling such important data. 
The preliminary survey could be made by referring to 
his files, but the completed survey required some field 
work which was done quickly and effectively. 

Then followed the Reconstruction Finance Corporation 
which received many applications for loans to munici- 
yalities for public works betterments, stimulated in many 
instances by the work of State Sanitary Engineers. It 
is now well known that this means of financing public 
works and stimulating employment failed because of the 
too rigid restrictions thrown in the paths of the would- 
be borrowers by the R. F. C. 

Then came the “new deal” and the National Relief 
Act with its section on Public Works Construction. Once 
again the State Sanitary Engineer was called upon to 
help in the matter of stimulating a demand for munici- 
pal improvements and applications for loans from the 
N.R. A. Dropping everything possible—meaning pretty 
much every other activity in some cases—engineers of 
State Health Departments ever since the passage of the 
National Relief Act in June, have worked hard and put 
in long hours encouraging cities and town officials to 
avail themselves of this opportunity to borrow money 
offered under the most favorable of conditions by the 
Federal government for needed projects. These men 
appreciated the value of such work to the nation at large 
and went out to do their bit in the war on depression. 
They have had to do more than make public addresses 
and hold private conferences to stimulate municipalities 
to go forward with new work: they have had to answer 
many detailed questions, assist in the drafting of appli- 
cations for loans and in shaping up the required infor- 
mation to accompany applications—all in addition to 
studying and approving the plans covering the projects. 

In many states, the State Sanitary Engineer has taken 
a prominent part in getting through emergency legisla- 
tion to make legal the issuance of revenue bonds by 
municipalities for use as security, first with the R. F. C. 
and now with the N. R. A., and to render it possible for 
municipal authorities to apply for Federal loans without 
holding public hearings or bonding elections. Twenty- 
six states now have enabling acts similar to, if not quite 
as broad as, the recently passed New York act, briefly 
reviewed elsewhere in this issue. The New York act is 
worthy of note as a measure intended to speed the Public 
Works program of the Administration by removing ob- 
stacles preventing prompt financing of such work. 

Particularly effective has been the work of the Sani- 
tary Engineering Divisions of Ohio, New York, Ken- 
tucky, West Virginia, Illinois and Texas. In Pennsyl- 
rania the Governor’s Emergency Public Works Com- 
mittee, on which the State Sanitary Engineer has served 
as Engineer, has functioned as the stimulating body to 
promote public works. Recently, however, the Engi- 
neering Division of the Department of Health has taken 
on the work with vigor. From the conception of the 
R. F. C. and until the completion of the Public Works 
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organization of the N. R. A., the State Sanitary Engineer 
of Pennsylvania has served as liason-officer between the 
several state engineers and the administration in Wash- 
ington. 

Largely as the result of the telling efforts of the New 
York State Department of Health through its dissem- 
ination of informative literature pertaining to the N. R. 
A. program, backed up by personal contact and letters 
of explanation, more than 50 municipalities in New York 
State have applications ready for action by the N. R. A. 
and an equal number are expected to make application. 
In Kentucky 20-municipalities, asking for roughly 
$2,000,000, are ready to start work, when the applications 
for loans have been favorably acted upon by the Fed- 
eral Board, and 40 more towns and cities are prospective 
applicants. In West Virginia between 15 and 20 appli- 
cations have been made ready for filing if not now filed 
—one alone representing a $3,000,000 sewerage project. 
An equal number are prospective applicants. In Texas 
not less than 30 municipalities have loan applications in 
shape for filing. 

The situation in Ohio is outstanding. The Engineer- 
ing Division of the State Health Department began its 
vigorous program of stimulation and promotion of pub- 
lic utility betterments in April and for the past five 
months the entire personnel of the division has been so 
engaged. The results speak for themselves. As the time 
of this writing there were 165 applications, from 52 
municipalities and 5 counties, on file for loans. The 
estimated cost of these projects amounts to a total of 
$37,562,291. In addition, applications are in the course 
of preparation for 76 additional projects in 54 munici- 
palities. The estimated cost of these is $17,861,950, mak- 
ing a grand total to date of roughly $55,500,000 in new 
work contemplated in Ohio. This came as a result of 
having made personal visits to 150 cities and office con- 
tacts with many others. The State Sanitary Engineer 
of Ohio lists another 133 projects in 120 municipalities 
which he terms fair “prospects,” and points out that 
even this imposing list does not represent all of the 
needed sanitation improvements in Ohio. 

Without an attempt to set forth the accomplishment 
in all of the states—the few mentioned will serve to em- 
phasize the fact that State Sanitary Engineers have again 
rendered meritorious service in another and great mer- 
gency, and for it they should be recognized by the 
N. R. A. in some appropriate manner. 





The day will come when municipal officials will doubly 
appreciate the sound advice given by State Sanitary En- 
gineers in urging the making of needed improvements 
now while such low costs of financing the project through 


the N. R. A. are available. 


v 
Rainfall and Crop Yields 

NDER the title above given a very interesting 
four-page article by I. Gutman was published in 
the June issue of “Civil Engineering.” Mr. Gutman’s 
calculations relative to certain annual wheat crops and 
annual rainfall in England lead to the conclusion that 
there is a negative correlation coefficient of 0.322, which 
is too low to be very significant. The data used in this 
calculation cover the years 1853 to 1908 on certain par- 

cels of land at the Rothansted Experimental Station. 
Mr. Gutman briefly discusses a published report by 
H. B. Lynch, M. Am. Soc. C. E., to the Metropolitan 
Water District of Southern California, entitled, “Rain- 


a 
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fall and Stream Run-off in Southern California Since 
1769.” Mr. Lynch used certain crop yields in egg 
California missions as a guide in estimating rainfall fly. 
tuations. Mr. Gutman points out that there were great 
inconsistencies as to the yields of barley, wheat and cory 
in those mission farms, and infers that no reliable cop. 
clusions as to annual rainfall can be drawn from the 
data. He also points out that one of the controffj 
factors is the time of year when the rain falls. He 
says: 

“Above a certain minimum, subnormal rainfall, fayor- 
ably distributed according to the requirements of plant 
growth, will produce better crops than a supernormal 
annual rainfall unfavorably distributed. Favorable dis- 
tribution means above all adequate rains in the spring, 
Thus, in a study of rainfall and crop production in the 
agricultural district around San Francisco Bay, it was 
found that very satisfactory crops were produced jn 
seasons when the rainfall was considerably below the 
average, provided the total rainfall for the months of 
March, April, and May was not less than 4 in.” 

Although Mr. Gutman does not mention it, the rain- 
fall during the spring and early summer largely deter- 
mines the thickness of tree-rings. Hence tree-ring 
thickness is not entirely satisfactory evidence as to an- 
nual rainfall. Yet Prof. Douglass found that in Arizona 
the annual rainfall and the thickness of rings of pine 
trees were in general correspondence for about 75 per 
cent of the years. 

The writer regards tree-rings as invaluable guides in 
discovering cycles of rainfall. By aid of tree-rings he 
has established the existence of several cycles that have 
long been in dispute. For example, the Arizona pines 
and the California sequoias both show rain cycles of 
8.85 and 18.60 years, which will have coincident peaks 
in 1934. Both of these are lunar periods. The moon’s 
orbital axis rotates in 8.85 years, and its nodes rotate 
in 18.60 years. Evidence of weather cycles of about 
these lengths had been found by several investigators, 
but since accurate weather records seldom antedate the 
year 1730, there have been too few cycles of 8.85 years 
or longer to establish either their reality with certainty 
or their length with accuracy. Brunt, using Schuster’s 
periodogram analysis, found a European temperature 
and pressure cycle of 8.83 years. It is of the utmost 
importance to know whether this cycle is 8.83 years as 
determined by Brunt or 8.85 years as determined by the 
writer. Brunt’s data cover man-kept records since 1760 
A. D. The writer’s data cover nature-kept records 
(sequoias) since 1300 B. C. Hence there can be no 
question as to which estimate of the length of this cycle 
is the more reliable. 

Prof. Dinsmore Alter has recently announced the find- 
ing of an English rain cycle of 9.38 years. Turner 
had previously found a magnetic cycle of 9.2 years. 
The writer has found a tree-ring cycle of 18.60 years, 
with evidence of an intermediate peak, thus making a 
cycle of 9.30 years. Are Atter’s and Turner’s cycles 
merely closé approximations to a true length of 9.30 
years? This question seems to be answerable only by 
using records kept by Nature, namely, tree-rings and 
“varves” or annual laminz of silt deposited in ancient 
lakes. There is only one man-kept record of sufficient 
length to throw much light on this particular cycle, 
namely, the annual high-and-low water levels of the 
Nile. These begin in 622 A. D., and an unbroken series 
is available for about 800 years. Thereafter there are 
several bad breaks in that record. 
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Utilitarian Diaphragm 
Hand Pump 


The Edson Corporation of South Bos- 
ton, Mass., manufacturers of hand and 
power operated diaphragm pumps of va- 
rious sizes, announce the No. 1 Edson— 
“the smallest and most efficient non-chok- 
able diaphragm pump made.” 

Small in size (weighing but 53 pounds) 
it is not so small in capacity. It will dis- 
charge 1,400 gals. per hour under a suc- 
tion lift of 25 feet through its 2-in. suc- 











Edson No. 1 Pump 


tion hose. This little pump is equipped 
with valves of brass and rubber through- 
out and is especially suited for carrying 
a part of maintenance truck equipment, for 
pumping out meter boxes, manholes, vats, 
trenches, or cesspools for which purpose 
a light weight readily portable “vest pock- 
et edition”—so to speak—style of pump 
is a distinct advantage. 

The Edson Corporation has recently es- 
tablished a direct stock distribution de- 
partment at 142 Ashland Place, Brooklyn, 
N. Y., to serve the metropolitan area of 
New York. 

If interested in such equipment the 
reader should write The Edson Corporation 
for Catalog “T” which contains full data 
on Edson diaphragm pumps, suction hose 
and pump accessories. Address the Ed- 
son Corpn., 49 D St., South Boston, Mass., 
or 142 Ashland Place, Brooklyn, N. Y. 


+ 
An Improved Self- 


Cleaning Bar Screen 

_The Jeffrey Manufacturing Company of 
Columbus, O., have recently announced 
their improved Self-Cleaning Bar Screen 
for the removal of coarse solids from sew- 
age or trash from water. The screen 
mechanism operates automatically and has 
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Jeffrey Bar Screen 


features not to be found in other screens 
of a similar character. 

The use of a hinged toothed scraper- 
rake precludes jamming of the mechanism 
by accumulation of solids at the bottom or 
on the screen bars. There are no sprock- 
ets or shafts submerged. The chain car- 
rying the rake slides around long radius 
curve guide runways which drops the rake- 
scraper about two feet back of the screen 
and accumulated refuse. The arrangement 
of the rake is such that the teeth pass 
entirely through screen and there are no 
cross members to act as obstructions. Small 
objects that lodge between the bars are 
pulled out by the teeth and the screen has 
a clear opening from side to side in the 
submerged portion. 

The control arrangement allows the 
cleaning mechanism to operate continuously 
at desired speeds of rake travel or else at 
intervals of from two seconds to one hour. 
Anti-friction bearings are employed and 
safety releases preclude damage from pos- 
sible jamming of the rake. 

The Jeffrey Manufacturing Company 
has just issued Bulletin No. 591 which 
describes this new screen—four of which 
are being installed at the new sewage treat- 
ment works of Lancaster, Pa., designed 
by J. N. Chester, Engineer, of Pittsburgh, 
Pa. 


Bacharach “R. S.” Dry 
Chemical Feeder 


The new Bacharach type “R. S.” dry 
chemical feed machine, herewith illustrated, 
makes use of a unique patented principle 
based upon an original idea that insures 
maximum degree of accuracy and reliability 
of feed. 

A feed trough holds a definite amount of 
chemical. A displacement plunger moves 
from one end of this trough to the other 











tc eject a definite and constant volume of 
chemical which is dissolved rapidly and 
discharged to the water being treated. The 
chemical, falling through an orifice in the 
bottom of the storage hopper, is received 
in the trough which is closed on the bottom 
and sides, but is open at both ends. The 
speed at which the plunger moves deter- 
mines the rate of chemical feed. 

By means of the patented principle 
utilized in the “R. S.” feeder, it is possible 
to regulate the movement of the plunger 
so that it will require only a few seconds, 
or it may require many minutes to make a 
complete stroke. Anyone experienced in 
the operation of dry chemical feeders will 
at once appreciate this principle of design. 
For example, all of the chemical is forced 
out of the feed trough with each stroke of 
plunger, irrespective of whether the machine 
is operating at minimum, or maximum, 
feed. Clogging of the feed mechanism is 
thus avoided and thereby the most ser‘ous 
obstacle to feeding small rates of dry chem- 
icals accurately and continuously is over- 
come. 

When adjusting the rate of feed, it is 
merely necessary to refer to a chart sup- 





“R. S.” Dry Chemical Feeder, Small 


Size 


plied with the feeder and turn the regulator 
to a point on the indicating scale corre- 
sponding with the rate desired. The feed 
regulator scale and pointer are mounted in 
a compact assembly on the front of the 
machine (see illustration) at the most con- 
venient position for visability and handling. 

The novel design of hopper and cutting 
device, which has been used in all Bach- 
arach dry feeders successfully for a period 
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of years, prevents arching, or clogging 
within the hopper, insures a continuous 
movement of chemical towards the outlet 
trough and maintains a uniform consistency 
of chemical in the feed mechanism. The 
hopper is provided with a cover to prevent 
escape of chemical dust and if desired the 
entire feeder can be mounted on weighing 
scales. 

The “R. S.” feeder, except when built 
for large capacity, is supplied with a 1/6 
hp., 110 volt, single phase, 60 cycle electric 
motor. The motor is connected with stand- 
ard, highest grade, reduction gears by 
means of grooved pulleys and V-leather 
belts. The entire drive unit is covered with 
a dustproof, removable steel housing. 

Listing its advantages the manufacturer 
claims that the “R. S.” feeder embodies 
every feature essential to the most exacting 
requirements of dry chemical feeding. The 
unique principle of operation makes it pos- 
sible to feed at rates lower than obtainable 
by other means and also tends towards pro- 
curing exceedingly sensitive adjustments. 
The device will feed any kind of powdered, 
or granulated, material. Only one adjust- 
ment is required for changing rate of feed 
and the necessity of making check weighings 
of the machine discharge is avoided. For 
feeding powdered carbon and lime the 
“R. S.” feeder is very effective. 

For additional information address E. W. 
Bacharach & Company, 1200 Rialto build- 
ing, Kansas City, Mo. 

v 


WITH THE 
MANUFACTURERS 


Chapman Valve Co. to 
Manufacture and Sell 


Automatic Cone Valves 

The Chapman Valve Manufacturing 
Company of Indian Orchard, Mass., and 
the Automatic Cone Valve Company of 
Mattoon, Ill, have made an agreement 
whereby the Chapman Valve Manufactur- 
ing Company has been given the exclusive 
right and license to the manufacture and 
sale of all products heretofore manufac- 
tured by the Automatic Cone Compatiy. 

The entire personnel of the Automatic 
Cone Valve Company has been retained 
by the Chapman Valve Manufacturing 
Company. Mr. David D. Goldberg, pre- 
viously General Manager of the Auto- 
matic Cone Valve Company, will have 
direct charge of all Cone Valve sales 
work and engineering design at the home 
offices of the Chapman Valve Manufac- 
turing Company, Indian Orchard, Mass. 

v 


Hardinge-Western Company 
Organized to Serve West 
Coast 


The Hardinge Company of York, Pa.; 
Water Works Supply Company of San 
Francisco and Los Angeles; and West- 
ern Pipe and Steel Company of Los An- 
geles and San Francisco, have joined in- 
terests to form the new affiliated Har- 
dinge-Western Company with head offices 
at 444 Market St., San Francisco. This 
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new organization will specialize in the san- 
itation and water supply field in the west. 

Water Works Supply Company, an 
old established firm with 23 years of serv- 
ice to its credit in the water supply and 
sewerage field, is a pioneer company in the 
west. The Western Pipe and Steel Com- 
pany has also been established for sev- 
eral years in the pipe and culvert business. 
The Hardinge Company are _ nationally 
known for their line of mechanical equip- 
ment in the water purification and sewage 
treatment field. 

Resources of these three important com- 
panies are being combined to best serve 
the field—with clarifiers, digesters, aera- 
tors, screens, Venturi flow meters, rapid 
sand filters, chlorinators, mixing devices, 
and other accessories. 


H. W. Clark Company 


Issues New Catalog 


The H. W. Clark Company of Matoon, 
Ill., have just released a new and impres- 
sive catalog covering their complete line of 
water meter boxes, meter yokes, couplings 
and slip connections, designed for every 
climate and every condition.. The catalog 
presents modern water meter installation 
practices in a manner instructive alike to 
operators and professional engineers. The 
illustrated procedure of meter removal by 
a “one hand operation” is particularly 
interesting. 

Anyone interested in metering would do 
well to request a copy of the Clark Co. 
catalog No. 33 and a copy of the booklet, 
“The Business Basis of Metered Water”— 
a publication of the Water Meter Institute, 
which contains valuable metering informa- 
tion and statistics gathered throughout the 
U. S. A. 

H. W. Clark Company, Matoon, IIl., is 
the only address required. 


McNulty Engineering 
Company Reorganizes 


and Expands 


The McNulty Engineering Company of 
South Boston, Mass., manufacturers of the 
well-known automatic toggle-joint flow 
regulators and self-adjusting backwater 
gates for sewers, reservoirs and storage 
basins, has recently been reorganized. The 
new company, of which Albert P. MeCul- 
loch is president, will continue under the 
name of McNulty Engineering Company. 

Mr. McCulloch will retain the same en- 
gineering force with Mr. John T. Mag- 
ner engineer in charge, and Mr. Richard 
J. McNulty, who founded the business in 
1910, will continue his association with the 
company in an advisory and consulting 
capacity. 

The new company will continue to man- 
ufacture the same equipment with certain 
improvements, as did the old company, 
and will also specialize in the design and 
fabrication of special equipment for sewers 
and sewage treatment plants. 

The offices and factory of the new com- 
pany have been established at 200 Old 
Colony Ave., South Boston, Mass. 






The History of 
“Cliff-Char” 


In an article in the June 30th issue of 
Daily Metal Trade* there appears an in. 
teresting account of the history of “Cyjg 
Char”—an activated carbon produced by 
the Cleveland-Cliffs Iron Co. 

The following paragraphs have been ex. 
tracted from the article referred to: 






The Cleveland-Cliffs Iron Co., owner of 
iron ore mines on the Marquette range on 
Lake Superior, also owns great tracts of 
timber land and a plant for the conversion 
of the timber into charcoal which is used 
to smelt iron in its charcoal blast furnace 
at Marquette, Mich. The furnace itself js 
interesting as being the successor to the 
oldest charcoal blast furnace that was op- 
erated in the Lake Superior iron ore re. 
gion. It was built in 1857. 

At first, the wood from birch, beech and 
maple was burned in closed ovens or kilns, 
merely to obtain the resultant charcoal to 
use for furnace fuel. Charcoal had been 
used for iron smelting for untold ages, 

The gases from the early wood distil- 
lation then went to waste. The Cleveland- 
Cliffs Iron Co. built equipment to reduce 
these waste gases to a liquor. From this 
“pyroligneous acid,’ a large body of va- 
rious chemical by-products were in time 
developed; for example, acetate of lime, 
acetone, acetic acid, methanol, formalde- 
hyde, wood tar, creosote. 

While the uses for these by-product 
chemicals expanded, there was not enough 
charcoal pig iron being used to take up the 
charcoal resulting from the wood distilla- 
tion needed to supply the required chemi- 
cals. The production of chemicals outran 
the output of pig iron and the chemical 
by-product now became the new main prod- 
uct. The chemical products in their new 
dominant position as main product, tended 
themselves to develop a new _ by-product 
—a surplus of wood charcoal. 

To stimulate new business during the 
depression and to re-employ its men, the 
Cleveland-Cliffs Iron Co. assigned expert 
chemists and technicians to find new uses 
for its charcoal by-products. It has been 
successful in perfecting new methods of 
carbon activation which are now controlled 
by the company’s patent rights. 


Activated carbon manufactured by The 
Cleveland-Cliffs Iron Co., being in part a 
by-product, can be offered at a price low 
enough to commend it to the attention of 
all manufacturers and engineers who are 
faced with the problem of devising effec- 
tive and less expensive means for the puri- 
fication of liquids. 

One of the greatest services activated 
carbon will perform is to render water 
clear and palatable. It can be used to 
purify water impregnated with wastes dis- 
charged from industrial plants. In fact, 
activated carbon has a potential usefulness 
that seems destined to make it the most 
important purifying agent known to mod- 
ern engineering. Such is the history of 
“Cliff-Char.” 


*Cleveland Cliffs Iron Company Aids 
Recovery Program—J. F. Froggett. 
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‘36 COQ”? 
Ferric Chloride 


In the Filter Plant it is an ef- 
fective and economical coagulant. 
Ferric Chloride works fast— 
requires less mixing and settling 
time. 

In the Sewage Plant it is an 
aid to rapid sludge drying. Ap- 
plied to crude sewage it will in- 
crease settling tank efficiencies 
and reduce loadings on sprinkling 
filters and other secondary units. 
Ferric Chloride treatment fol- 
lowing sprinkling filters will pro- 
duce a sparkling final effluent 
from humus tanks. 


‘7S CQ” 


CHLORINATED LIME 


For sterilization of water supplies 
or swimming pools, and for chlor- 
ination at sewage plants, provides 
a safe, convenient treatment with 
less total chlorine required. 


‘ISCO” SERVICE 


“ISCO” now employs a full-time 
Sanitary Engineer-Chemist. May 
we give you further information 
backed by experience and service? 


DISTRIBUTORS OF “CLIFF-CHAR” 
ACTIVATED CARBON. 





Write for full particulars. 





INNIS, SCE(OEN &CO. 


117 LiseRty Stacet. New Yorn. 
Established 1816 
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YSFILTRATION EQUIPMENT CORPORATION 








LAUGHLIN 
CLARIFYING TANK 


For the Better Removal of 
Suspended Solids from Sew- 
age and Industrial Wastes 



























































—Permits of usual sedimentation and thick- 
ening operations within a tank, at high 
capacity for a given tank size. 


—Removes solids by positive filtration. 


—Filter bed embraces entire circumference 
of tank, extending inwardly five feet or 
more. 


—Operated with a traveling magnet which 
cleans the filter bed as necessary. 


—Tanks of round or rectangular type for 
any capacity. 


—Low power and low operating cost. 





FILTRATION EQUIPMENT 





CORPORATION . 


350 MADISON AVE. NEW YORK 
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CHEMICAL ENGINEER—Desires position 
in connection with sewage treatment or 
water purification. Six years’ experience 
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POSITIONS WANTED 


Ab 





Bee 


GRADUATE SANITARY ENGINEER “ 
24; B. S. and M. S. from Armour In 
tute of Chicago, desires work in the de~ 


in sanitary fields. Special work in chem— This department has been started sign and construction of water Softening 





























ical precipitation. Capable of setting up : : F sewag a 
laboratory so routine work may be done as @ service to those in the Water pease’ akpertnce in nanitare Ta ts 
accurately in least possible time. Ad- Works and Sewerage Fields. We consider any location and cane ¢. Wil 
Somuneh M0 1! 9 Wi “ioe vox hope they will make use of it. The dress A. D. B., % Water Works and 
Sewerage, 420 Lexins Ave., New . ° > : Sewerage ? adia . 
City. notices are inserted without charge. ~ pecmaae 100 W. Madison St., Chicago, 
WATER AND SEWER SUPERINTEND- EGISTERE itvntiliatiiaiias 
ENT — Experienced in the operation, POSITION WANTED—By practical water OG, hp sone CIVIL 
maintenance and construction of plants works man of 30 years’ training. Specify desires position as city or OR, married, 
and distribution systems, available June in supervision of the installation and neer. 25 years’ ex bn or county engi- 
1, Also have had similar experience with operation of coagulant and filter units; and municipal po oon State, county 
light and_power plants, but not in recent also experienced in the construction and highways canals ion ge including 
years. Have occupied present position installation of other water works equip- design of municipal umpi railroads and 
for 12 years. Best of references. Am ment. Can furnish the best of refer- Address “H Ro? en Water pment, 
capable of making all tests, both chemi- ences. Address J. L. K., % Water Works Sewerage, 420 Lexin son y t~ er Works & 
cal and bacterial, needed in the opera— and Sewerage, 400 W. Madison St., Chi- City , tits ve., New York 


tion of plants. Location optional, 
prefer towns up to 15,000 population. Ad-— 





but eago, Ill 





dress “R. W. S.,” % Water Works and GRADUATE CIVIL ENGINEBR—Age 24; “GRADUATE CIVIL ENGINEER—Age 97. 








Sewerage, 400 W. Madison St., Chicago, experience on three different town and 6 years’ experience in general munici ] 
Ill. city sewer projects as inspector on con-— ee = and office); licensed 
en cece ~o a struction. Completed two other projects professional land surveyor; acc 
BAC TERIOLA IGIST-CHEMIST—Age 3; B. as inspector sy concrete Pies re A cae timator; location immaterial. Am you 
S. and M. S. from Rutgers University. struction. Two years’ experience as rod— anxious to secure more experience in the 
One year research experience. Want po- man, transitman, draftsman and de- sanitary field. Can furnish the best f 
sition as a chemist or operator, water signer of highways. Desire position references. Address “J. W. G.,” % Wate: 
or sewerage treatment works. Best of preferably as engineer or inspector on Works and Sewerage, 400 W “Madi a 
references. Location optional. Available a sewer project. Address “O. J. C..” % St., Chicago, Ml. ° ae 
immediately. Address “J. Z.,’" % Water Water Works and Sewerage, 420 Lex- 
Works and _ Sewerage, 420 Lexington ington Ave., New York City.’ _ ‘ 


Ave., New York City. 








SANITARY ENGINEER—23, single, just 
graduated from the Massachusetts In- 
stitute of Technology with a B.S. in 
Sanitary Engineering; 3 years practical 


engineering experience; capable 


man; formerly assistant engineer in 
charge of city sewer construction; de- 
sires connections with consulting engi- 
neer, municipality or State Board 


Health. Address E. L. J % 


Works & Sewerage, 420 Lexington Ave., 


New York City. 


agg = oe GENRE — Rupert on sew- 
— : . — ; age, industrial wastes disposal a 
SANITARY ENGINEER—36 years of age, pollution, with ten years’ oxperienan ae 


married, college graduate, with M. S. accumulated data, formely co 2 , 
degree in Chemical Engineering; experi-— largest disposal Mavarivnnn4 fn the Ue 
enced in water purification and Zeolite also for private corporation, sales promo- 
aratte— softening; two years as sanitary engineer tion and reports, qualified to investigate 
with State Health Department. Desire study, report, design and supervise oper. 
position as plant superintendent or chem- ation and construction, take charge and 
ist in either water or sewage plant. Ad- advise all phases of sewage disposal, Ad 
of dress a a G.,” % Water Works and dress “S. I. Z.,"” % Water Works and 
Water frames 400 W. Madison St., Chicago, Sewerage, 400 W. Madison St., Chicago 











SANITARY ENGINEER — Graduate of CHEMIST—A. B., 1923; married; 7 years 

SANITARY ENGINEER—33 years age, North Carolina State College. B. S. in director of Water and Sewage Laborator. 
married, college graduate; 12 years’ ex- Civil Engineering—Sanitary Engineering ies, Indiana State Board of Health; now 
perience in design of sewage treatment option, desires a position as water plant unemployed because of political earth- 
plants, including reports and supervision, or sewage disposal plant operator or any quake. Want place as superintendent or 
in charge of work for the last four years. position in any phase of Sanitary En- chemist, water or sewage treatment 
Immediately available, location imma- gineering; age 22; location immaterial; works. Location or salary secondary to 
terial. Address C. B., % Water Works available immediately. Address “W. O. opportunity based on merit rather than 
and Sewerage, 420 Lexington Ave., New L., % Water Works and Sewerage, 420 political affiliation. Elliott H. Parks, 5715 


York City. 


Lexington Ave., New York. Rawles Ave., Indianapolis, Ind. 





WHEN YOU NEED IT 
MOST. 4 s-,somzre! 


practically all engi- 
neerin problems in 
the field or at the 
office. 


The Engineer’s 


Vest Pocket Book 


By W. A. Thomas, Consulting 
Engineer 
The scope of this book is almost 
incredible. Regardless of the 
branch of engineering you fol- 
low, you will find it an inval- 
uable source of reference, and 
its clear, compact arrangement 
will win your instant approval. 


Formulas are given which meet 
nearly every kind of engineering 
problem, and the generous tables 
and diagrams are helpful in pro- 
viding short cuts. 


See it for yourself and judge its 
value to you. Send no money. 
Just fill in the coupon. 


GILLETTE PUBLISHING CO. 


400 W. Madison St. Chicago, Il. 


5 days. 


eras tat cee 


—— J 


Gillette Pub. Co., 400 W. Madison St., Chicago. 

Please send “The Engineer’s Vest Pocket Book’? for me to examine. If it 
is satisfactory, I will remit $3.00; otherwise I will return the book within 
ns od ae) cite cid Rasen we pute Pessceeee recon eee TeRE sp iees 
SS. Save hb dtuwit eg weawe nea se eerie 


When writing to advertisers please mention WaTER Works 








TME 
ENGINEER'S 
VEST POCKET BOOK 


W. a THOMAS 


. The 


FORMULAS & TABLES a. © bedeeta O “~ 





Mathematics, Statics and Dy- 
namics, Strength of Materials, 
Bldg. Construction, Mechanical 
Design, Heat, Hydraulics, Chem- 


prices of course. 











the bestin concerts, plays, football —the Bellevue-Stratford 
combines accessibility with quiet luxury... . May we offer 
you Bellevue-Stratford hospitality? . . . at 1933 low 


CLAUDE H. BENNETT, General Manager. 


oe” 


wal 
12 
MAIN DIVISIONS sllevue lual, 





ud 


istry and Physics, Electrics, is a home-in-Philadelphia ... not only for those who enjoy 
Transportation, Surveying, Costs residence here the year ‘round but as well for the many 
and General Classified Directory. who return to the Bellevue again and again. In the heart of 

° the business and financial district, only a few minutes from 
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USE 
MINERALEAD 


For Jointing Bell and Spigot 
Water Mains 


Easy handling, ingot form—Impervious to moisture—Absolute uniform- 
ity—Easy melting—Rapid pouring—No caulking—Less initial leakage 
Bell holes unnecessary—A saving in cost of material and labor. 


Write for Catalog 
THE ATLAS MINERAL PRODUCTS COMPANY 


of Pennsylvania 


MERTZTOWN PENNSYLVANIA 


Established 1892 
G-K Sewer Joint Compound 





with the 


MSNULTY 


TOGGLE - JOINT 
AUTOMATIC 


REGULATORS 


Continuously automatic, there 
is perfect control of any pre- 
determined flow in cubic feet 
per second. Being of the Flap 
Gate type, jamming or clogging 
is eliminated. Send for com- 
plete details today. 


THE 


MCNULTY 


ENGINEERING CO. 
200 Old Colony Ave. 
TYPE “c” So. Boston, Massachusetts 


Dependable Control Guaranteed 























ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 




















NATIONAL 


——— 


of Water Main Cleaning 


20 Years Experience 


Write for Booklet 
“The Cleaning of Water Mains’ 


National Water Main Cleaning Co. 


32 Church St New York 








PEERLESS 
MOTURBO PUMPS 


Guaranteed economical 
municipal service-.-: 


27 


advanced features 


| PEERLESS PUMP bivision 
; ‘ici ie tory—Massilior pe 























The new HELLIGE TURBIDIMETER 


Eliminates the preparation and use of 
standard suspensions—Utmost convenience 
—Highest accuracy. If connected to the 
water line, the apparatus permits a con- 
tinuous check of the turbidity without the 
necessity of refilling tubes with individ- 
ual samples. 

Reads all turbidities down to zero- 
turbid water. 


Bulletin No. 8000 contains detailed 
information. 


HELLIGE 


INCORPORATED 


179 EAST 87 STREET, NEW YORK,N.Y. 

















Complete Equipment For 


WATER PURIFICATION AND 
SEWAGE DISPOSAL PLANTS 


Dry Chemical Feeders 


E. W. BACHARACH & CO. 


Rialto Building Kansas City, Mo. 





EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made. 2” Suction 
_ Discharge. Capacity 1400 G.P.H. Weight 
o s. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 


NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 1749 W. Lake St. 


Catalog “‘T’? Gives Full Data, Also Edson Hand and Power 








Pumps, Suction Hose and Pump Accessories 

















Concrete Pipe 


PRESSURE - SEWER - CULVERT 
Lock-Joint Pipe Co., Ampere, N. J. 











Do you mention WaTER WorkKs AND SEWERAGE? 





Please do. 
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Centractor to Federal, 


AN ENGINEERING SERVICE 


Aerial Mapping Since 1922 


ABRAMS AERIAL SURVEY CORP. 


State, County and Municipal Government Depts., 


Large Corporations—Private and Industrial Interests 


WE HAVE MAPPED FROM pe AIR 61 MUNICIPALITIES 
CONTOURED AERIAL SURVEY MAPS 
Highways, Transmission Lines, Pipe Lines, city Zoning and Tax Maps, Timber Cruises. 


Send for our Folder—“The Third Dimension in Aerial Photography” 
“== Submit Projects for Contract Prices 


Lansing, Michigan 













Metcalf & Eddy 


Engineers 

Water, Sewage, Drai inage 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu. 
ations. 


Statler Bldg., Boston. 





Alvord, Burdick & 
Howson 


Engineers 


John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 


Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 


age, Sewage Disposal, Drain- 

age, Appraisals, Power Gen- 

eration. 

Civic Opera Building, Chi- 
cago. 





Black & Veatch 
Consulting Engineers 
Sewerage, Sewage Disposal, 


Water Supply, Water Purifi- 
cation, Electric Lighting 
Power Plants, Valuations, 


Special Investigations, Re- 
ports and Laboratory. 
BH. B. Black. N. T. Veatch, 


Jr. 
Mutual Blidg., 
Kansas City, Mo. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Refuse Disposal, 
Treatment of Industrial 
Wastes, Design, Reports, 
Consultation, Investigation, 
Evaluation of Works, Super- 
vision of Construction. 


90 Wall St., 
New York City. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations 
Kansas City, Mo., 107 W. 
Linwood Blvd. 

Western Pacific Bldg., 
Los Angeles, Cal. 
Dixie Terminal Bldg., 
Cincinnati, Ohio. 











The J. N. Chester Engrs. 


J. N. Chester 
F. La 


BE. 
Consultin: Hydraulic, Sani- 
tary and Valuation Engi- 


neers. 
Clark Bldg., Pittsburgh, Pa. 





Chicago Testing Labora- 
tory, Inc. 
and affiliated 


Chtonge Paving Laboratory, 
ne. 


Consulting and inspecting 
Engineers 

Hugh W. Skidmore 

Gene Abson 


Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
Investigation and 


search, 

Experts in Litigation. 
536 Lake Shore Drive. 
Chicago. 





H. O. Chute 


Chemical Engineer 


Stream Pollution and Trade 
Waste Problems Handled from 
the Standpoint of Recovery of 


Products. Specialist in Mult- 
iple Effect Evaporation. 

60 Bast 4ist Street, 

New York City. 





Clark, Wm. G. 


Civili and Sanitary Engineer 
Hydraulic, Sanitary and Mu- 
nicipal Engineering, Power 
Developments, Expert Ex- 
aminations and Reports. 

1046 Spitzer Bldg., Toledo, O. 





A. W. Dow 


Ohemical Engincer 
Consulting Paving Engineer 
A. W. Dow, Ph. B., Mem. 
Am. Inst. Ch. Engrs. 
Asphalt, Bitumens, Paving, 
Hydraulic Cement, Engineer- 
ing Materials. 

801 Second Avenue, 

New York City. 





Fowler, Charles Evan 
Songutins Civil Engineer 
M. I. Cc. E. 


M. ing "it. Can 

pdt AND "ARTISTIC 
STRUCTURES. 
FINANCING FOR GOOD 
PROJECTS. 

5 West 63rd St., New Yank. 


Fuller & McClintock 


Engineers 


George W. Fuller 

James R. McClintock 

F. G. Cunningham 

C. A. Emerson, Jr. 

Elmer G. Manahan 

W. Donaldson 

E. W. Whitlock 

Water Supply, Water Purifi- 
cation, ewerage, Sewage 
Disposal, Garbage and In- 
dustrial Wastes Problems, 
Valuation and Rate Regula- 
tion of Public Utilities. 

170 Broadway, New York. 





Hall, B. M., & Sons 


Civil, Mining and Hydraulic 
Engineers 

Southern Water Powers 
Drainage 

Irrigation 

Peters Bldg., Atlanta, Ga. 





Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Dis- 
posal, Hydraulic Develop- 
ments, Reports, Investiga- 
tions, Valuations, Rates, De- 
sign, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 


112 Hast 19th St., New York 





A. Elliott Kimberly 


Consulting Sanitary Engineer 
Water Supply, Water Puri- 
fication, ater Softening, 
Sewerage, Sewage Disposal, 
Sewage Treatment, aste 
Treatment, Specialists in 
Milk and in Canning Waste 
Treatment. 

568 _— weed St., Colum- 
bus, O 








Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 








Sheppard T. Powell 


Chemical Engineer 


Treatment of Water for In- 

dustrial Uses. 

Trade Waste Investigations 

and Correction. 

a Expert in Litiga- 
n 

330 N. Charles St., 

Baltimore, Maryland. 





Potter, Alexander, C. B. 


Hydraulic Engineer and 

Sanitary Expert 
Sewerage and Sewage Dis- 
posal, Water Supply and 
Purification. 


50 Church St., New York. 





Malcolm Pirnie 
Engineer 


Malcolm Pirnie, 
Charles F. Ruff. 


Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 


Supervision and Operation. 
Valuation and Rates. 


25 W. 48rd St.. New York, 
a. @. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and BDlectric Conduits. 
Building Tile. 

Fire Brick. 

2417 Orchard St., 

Chicago, Il. 





P. H. Taylor Audit Co. 


Municipal Accountante and 
Auditors 

Audits. 

Systems. 

Budget Preparation. 

Investigations. 

i Fees Ave., Buffalo, 





P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, 





When writing to advertisers please mention WATER WorKS AND SEWERAGE—Thank you. 
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Bell and Spigot type 
Sand Cast 
Long Lengths 


MeWane Preealked Joints or Open Bell 














York Chicago Kansas City Los Angeles 
_ semaines Denver Portland, Ore. Dallas 
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STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 


; styles, sizes and weights. 
meiitiiy} Write for Catalog and Prices 
SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Iron Castings SOUTH BEND, INDIANA 








Filtration Oil Bound Water Paint 


SAND --LINDEX 


ificati Grad —Powder Form— 
—_ > sige . One coat covers Black. Not 
wk © gS affected by fumes ot Sulphur, 

e. 


Lime, Chlo 
Mines and Millis: TAMMS SILICA CO. o9¢ wn, ra salle 
Ottawa, Illinois Chicago St., Chicago 


SIMPLEX 


Venturi Type Meters 
Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 





® 
Simplex 
Indloating WRITE FOR 
Fotalieies, 7 BULLETINS 





SIMPLEX VALVE & METER CO. 
6743 Upland Street 


Philadelphia, Pa. 

















Reprints of technical and timely articles 
available by the most economical method 
of reproduction. 


POLYGRAPHIC COMPANY OF AMERICA 


310 East 45th Street, New York City 
Telephone MU. 4-1200 

















CLEARING HOUSE 


Rebuilt Transits and Levels 


There IS a difference in used Instruments. All Warren- 
Knight rebuilt Transits and Levels have been repaired by 
Instrument Makers. Sold subject to actual trial. Terms 
if desired. Largest selection in U. S. Every Instrument 
a bargain. Liberal allowance for your old Instruments. 
Ask for list WSC-79. 


WARREN-KNIGHT CO., 136 N. 12th St., Philadelphia, Pa. 














Copies of February and July, 1933, 
Water Works and Sewerage are needed. 
Any subscriber supplying one will have 


his subscription extended three months. 


WATER WORKS AND SEWERAGE 
Daily News Building, 
Chicago, IIl. 











STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 


We Ship Rods for Trial—whe else will do this? 


We also make a Rod that will float. Alse reds with wheels 
for sonduit work. 






Slip together sideways 


~ 


_~~ atongle ~--~. 
‘ ) 


























Ne Deep Shoulder Cut for Couplings. Rods retaim full size 
and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


. - BOSTON, MASS. 
JACKSONVILLE, FLA. 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purehaser to Pay 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 





1614 Locust Street 
129 George Street 
Box 581 ° 








Yes—we would like you to mention WATER WorKSs AND SEWERAGE. 
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and Viscous Liquids 


ih f THE THOMAS UNIVERSAL HYDRAULIC SLIDERULE 
#1! jf & ta (Extended to Include Superheated Steam) 
; | / 4 5 MAKES HARD PIPING PROBLEMS EASY 
1 ; 
| 12-INCH 
i SIZE INSTRUCTION MANUAL | 
11 THOMAS UNIVERSAL q 
Hi HYDRAULIC SLIDERULE i} 
| FOR ALL | 
Fastest Hydraulic Sliderule Made— 
LIQUIDS Handles Water, Steam, Gases "4 | 
| 


AND 
GASES 























Rapid! Complete in Black Leather Case with Manual Accurate! = d ; 
tee Se xe U ; 

The only sliderule that computes the flow of any liquid or gas through pipes. Handles 

water, steam, superheated steam, high and low pressure air and gas, and viscous liquids W. A. THOMAS | i 

through pipes, and water through orifices. Only one slide to operate, fast operating, Onan BROADWAY } 

gives discharge, friction loss of head, diameter of pipe, etc., quickly and in units familiar am i 

to the industry. An unusually complete manual of instructions accompanies each rule, 

fully works out every type of problem likely to be encountered, gives 42 examples, and 

much informative data, illustrated. Used and recommended by Crane Co. Engineers. 
Durably made of heavy white celluloid, complete with reminder instructions printed PRICE, $2.50 

on back, leather case and instruction manual. 










GILLETTE PUBLISHING 
400 West Madison Street, 
Chicago, Illinois. 

Please send on approval one Thomas Universal Hydraulic 
either forward my check for $2.50 or return them to you. 


COMPANY, 


Sliderule and Instruction Manual. At the end of five days I will 
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Please mention WATER WorKsS AND SEWERAGE—it helps. 
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* BLACKALUM is a com- 


pounded filter alum scientifi- 


cally prepared to aid coagulation 





and stabilize sludge—producing 
the effects of powdered Acti- 
vated Carbon in the coagula- 
tion process. Each Pound 
Contains More Than 900,000,- 


000,000 Particles of NUCHAR. 


BLACKALUM was developed 
by Water Works men using 
powdered Activated Carbon 
for controlling tastes and odors. 
It Keeps The Plant Stable. 


To demonstrate the advantages 
of this improved coagulant over 
ordinary coagulants, it is only 
necessary to use it in the 
plant for a short time 


— improvement in 


Blackalum Stabilizes 


PENDING 


coagulation and in many in- 


stances a reduction in coagulant 





will be noted 
Stable Sludge. 


but—Always a 


In conjunction with pre-chlori- 
nation BLACKALUM pro- 
duces distinctive advantages. 
The Activated Carbon reach- 
ing the filters removes excess 
chlorine and improves filter op- 
eration. Keeps Filter Beds Free 


of Slime Accumulation. 


Advantages of this Activated 
Carbon compounded alum — 
which are not disclosed in lab- 
oratory demonstrations but are 
observed in plant practice,— 
will be gladly outlined to you 
upon request. 

Write fordetails 
today. 


RHATE °% ALUMI 


ACTIVATED ALUM 
CORPORATION 
Sa 


new 


YORK. uv 





> 
Mtrcls Conga 


ACTIVATED ALUM CORPORATION 


GRAYBAR BUILDING 
NEW YORK 


N.Y. 





























Says UNCLE SAM 


An up-to-date water works, a sewerage system, a 
pump or a chlorinator for 30% less than cost is 
what the National Industrial Recovery Act offers 
you on approved Public Works programs. 


Faced with the probability of rapidly rising con- 
struction costs you cannot afford to delay those 
needed improvements and extensions any longer. 
Make your application for N. R. A. funds now. 
Your local Section of the American Water Works 
Association will gladly help you if you wish—or 
W&T representatives have all the ‘dope’ and they, 
too, will be glad to help. 


"30% ofr’ 








“The Only Safe Water 
Is A Sterilized Water” 
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WALLACE 8 TIERNAN CO. | 


Manufacturers of Chlorine and Ammonia Control Apparatus 
SA-55 NEWARK, NEW JERSEY Branches in Principal Cities 


Main Factory: Belleville, N. J. 


INCORPORATED 







